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The Char ged Particle Environment of the Space Telescope: (ST). 


1. INTRODUCTION 


ORIGINAL PAGE IS 
OF POOR QUALITY 


A comprehensive radiation environment study was conducted for the Space 
Telescope mission, at the request of the ST Project Office. 


The ST shall be a spaceborne astronomical facility capable of observing 
the faintest objects in the universe. The ST will use the most sensi- 
tive UV/visible analog and photon-counting detectors ever launched into 
space. The high sensitivity of these detectors, however, poses diffi- 
culties as they shall be correspondingly more sensitive to radiation 
induced noise. This noise source can significantly reduce expected per- 
ormance unless care is taken in the choosing of components, the constructinj 
o local shielding about the detectors, the designing of on-board radiation- 
noise suppression circuitry, the determining of the nature of radiation 

fif I1 ^ UreS 1 in d ! ta S ° t ! iey Can be removed during on-ground processing, 
the selecting of operating modes that minimize radiation effects. 


The purpose of this study is to evaluate in a comprehensive manner the 
radiation environment that will be sampled by the ST. A knowledge of this 
environment should allow determination of the cause for transient noise 

generation and the expected levels for this noise as a function of orbit 
position. 


" or this purpose, extensive calculations were performed and a large data 
ase was generated, processed, and analyzed. The results of this effort 
are presented in a transparent way to facilitate their use: 

As guidelines for laboratory radiation studies or optical, 
electronic, and detector components; 

As a source of information for the investigators on the 
environment (average and instantaneous) in which their 
instruments must operate; 


and. 


As the boundary conditions for calculating the radiation 
environment interior to the spacecraft . 


I!? 8 (surface incident) charged particle radiation, predicted for 

. e . satellite at the three different mission altitudes, was determined 
in two ways: (a) by orbital flux- integration and (b) by geographical 

instantaneous flux-mapping. The latest standard models of the environment 
were used in this effort. 


Magnetic field definitions for three nominal circular trajectories and 
for the geographic mapping positions were obtained from a current field 
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Spatial and temporal variations or conditions affecting the static envir^ 
onment models were considered and accounted for, wherever possible. 

Finally, limited shielding and dose evaluations were performed for a 
simple geometry. 

Results, given in graphical and tabular form, are analyzed, explained, and 
discussed. Conclusions are presented, and commented on. 


2. SPECIFICATION OF ORBITS 


The analysis was based on three nominal circular orbits with altitudes of 
400, 500, and 600 kilometers, and all with inclination of about 29 degrees. 


3. GENERATION OF TRAJECTORIES 


A flight path ephemeris was generated for each selected orbit with the 
GEODYN-BLCONV System'*' for trajectories of 24-hour duration defined at 2- 
minute intervals. The length of simulated orbit time and the integration 
stepsize were especially selected so as to provide sufficient point den- 
sity to insure an adequate sampling of the ambient radiation environment, 
when flying the trajectories through the models. The trajectories were 
subsequently converted from geodetic polar to magnetic B-L coordinates with 
Mcllwain’s INVAR program of 1965" and the field routine ALLMAG, which now 
utilizes the BARRACL0UGH 1975 field model. field computations were 

extrapolated to the tentative mission epoch of 1984.0 with linear time 
terms representing secular variations of the field. 


4. FLIGHT PATH EXPOSURE TO TRAPPING DOMAINS 


The selected flight path configurations display a significant character- 
istic of all low altitude earth orbits; namely, they lie partially in 
regions of space where no particle trapping can occur because of atmos- 
pheric cut-off conditions; that is, trajectory segments have a combination 
of magnetic B and L values that place them outside the atmospheric cut-off 
limits of the models. This affords the satellite flux-free time, which may 
be of substantial duration. 


5 . GEOGRAPHIC FLUX-MAPPING 


A. Range and Altitudes 

The geographic mapping activity was limited to the altitudes (h) 
of 400, 500, and 600 kilometers. It extended in geodetic latitude 
(#) from 32°N to 32°S, covering all longitudes C^>) from 180°W to 
180°E. Grid points were generated at increments of Afl= 1° and 
Af« 2°. 
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B. Magnetic Parameters and Flux Calculations 

The magnetic B-L parameters corresponding to the grid positions 
were obtained with the same set of programs as in the trajectory 
conversion (INVAR, ALLMAG, BARRACLOUGH) , and for the same epoch 
(1984.0). 

Instantaneous integral, omnidirectional electron and proton fluxes 
at the grid points were obtained for several energy thresholds at 
each altitude level (E e > »1> .25, .50, 1.0, 1.5, 2., 3., 4. Mev; 
E p > 1, 10, 25, 50, 100, 250, 500 Mev). 

6. TRAPPED PARTICLE ENVIRONMENT 


The fluxes in this study were obtained from current NSSDC models: the 

solar minimum AE5 for the inner zone electrons,-* and the solar minimum 
version of the new AP8 model^ for energetic trapped protons. Both models 
describe an average static environment at a given epoch. 


7. ORBITAL FLUX INTEGRATIONS ORIGINAL PAGE IS 

0F pooR QUALITY 

Orbital flux integrations were performed with the UNIFLUX 7 and the SOFIpS 
systems. UNIFLUX provided L-band distributions and exposure times with 
B-L bin breakdown, while SOFIP provided the dose and shield data. 

8. GEOMAGNETIC SHIELDING AND SOLAR FLARE PROTONS 


This analysis does not concern itself with energetic solar flare protons 
because the mission is: 

(a) scheduled to fly during the inactive phase of the solar cycle 
(solar minimum) ; and , 

(b) at all times 100% geomagnet ically shielded from cosmic rays of 
galactic or solar origin in the energy range up to E > 3 Bev. 


9. FL UX DATA: TYPE, QUALITY, AND VARIATIONS 


The trapped particle flux data available from the models represent omni- 
directional, integral intensities that one would expect to obtain as 
average values over periods in excess of six months. But over most regions 
of magnetospheric space (L £ 2 earth radii), short term excursions can vary 
from these values by factors of 10^ to 10^, depending on the particle 
energies and on the' type and intensity of the causative event. These vari- 
ations, however, do not affect the ST mission because its trajectory never 
enters regions of space where L is greater than 1.8 earth radii. Also, 
trapped particle populations experience changes due to: (a) local time 

dependence, and (b) solar cycle dependence. The former is of no consequence 
to ST, as it is only significant for spacecraft that sample regions of L>5 
earth radii. The latter has been taken into account by selecting the 
appropriate (solar min) models. 
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Solar cycle variations have opposite effects on each particle species : 

Solar Min Solar Max 
Electrons low high 

Protons high low 

The solar cycle changes, as derived from a comparison of the corres- 
ponding models, are functions of energy E and magnetic parameter L. 

For the inner zone electrons they may range from a factor of 1 to a 
factor of 5. 

Protons are only affected in the vicinity of the atmospheric cutoff 
regions. No changes of consequence have been observed in the heart 
of the proton trapping domain. Proton changes have about the same 
range as those of the electrons. 

Should the ST mission duration extend past the minimum phase into the 
maximum phase of solar activity, new evaluations would have to be 
performed. 

It is necessary to .emphasize that the calculations, although based on 
the best data available for past epochs, can only serve as approxima- 
tions for the future. 

It also should be noted that basic uncertainty factors of 2 are attached 
to the flux values of the AE5 and AP8 models. However, these were not 
used in the calculations. Therefore, if worst case estimates Cupper 
limits) are desireu, the above uncertainty factors should be applied to 
the data contained in this report. 


10. DOSE AND SHIELDING EVALUATION 


Doses were calculated from the total orbit integrated, surface incident, 
omnidirectional, integral fluences by existing shielding codes, ® as 
functions of various aluminum shield thicknesses. 

A simple procedure was followed, not involving solid angle sectoring or 
three-dimensional geometry considerations. Instead, a simple two- 
dimensional geometry with a cosine law for the incident spectra was con- 
sidered. 

Bremsstrahlung calculations were performed with the same codes. 


11. RESULTS: PRESENTATION DESCRIPTION 


This section describes the form and format in which the results, derived 
from the Orbital Flux Integration (OFI) process, are presented for 
practical use. Except where otherwise specified, all particle data in 
this report relate to integral, omnidirectional fluxes or fluences. 
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A. Tabular Presentations 


The outcome of all calculations is summarized in Tables 1 to 21. 
The Tables are arranged in five sets, where every set pertains to one 
specific type of data. The first two sets have two similar members 
for every trajectory considered in the study: one for trapped pro- 

tons and one for electrons, in that order. The last three sets 
contain only one member for each trajectory. A more detailed des- 
cription of the tables is provided elsewhere. 

1- L-band Tabulations : Tables 1-6 

Tabulation of total orbit-integrated fluence distributions 
by L-bands for selected energy thresholds, in units of particles 
per square centimeter, normalized to 5 Mev and .5 Mev for pro- 
tons and electrons, respectively* 

The tables contain 36 L-bands of equal size covering the range 

from L = 1.0 to L = 8.2 earth radii in constant increments of .2 
earth radii. 

ORIGINAL PAGE l'g 

11 • Spectral Profiles : Tables 7-12 OP POOR QUALITY" 

Tabulation of average orbit- integrated spectral distributions. 
Composite spectra are given in units of: fluxes per square cen- 

timeter per second, fluxes per square centimeter per day, and 
total f luences per specified mission duration (1 year) . For the 
electrons, the latter are also given in terms of inner and outer 
zone contributions. Functionally derived differential fluxes 
are listed in the last columns for both species of particles. 

Total orbit-integrated spectra in percent, for energy intervals 
AE corresponding to the energy levels of the L-band tables are 
also given, in terms of average instantaneous and daily inten- 
sities. 

An exposure index (for the normalization energies used in the L- 
band tables) is listed for nine successive intensity ranges 
varying by one order of magnitude, in terms of processed exposure 
duration (in hours) and total number of particles accumulated 
while in that intensity range for the indicated number of hours. 

HI* Peaks And Totals Per Orbit : Tables 13-15 

These tables contain the absolute instantaneous peak fluxes 
and the total fluences accumulated during each successive revol- 
ution, as obtained from the nominal trajectories for the investi- 
gated flight duration (? 4 hours of mission time) . 

Specifically, there are nine columns on these tables. Column 1 
is an orbit counting device, based on: 

a) the orbit period when the trajectory is circular and lies 
in the equatorial plane* 
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b) the physical perigee in all elliptical flight-path cases; 
and , 

c) the equatorial crossing for circular inclined trajectories. 

Column 2 gives the peak flux. Columns 3, 4, and 5 indicate the 
spacecraft position in geocentric coordinates at which the pre- 
dicted peak flux was encountered. Columns 6, 7, and 8 determine 
respectively the relative orbit time and the magnetic B-L coordi- 
nates for this event. For the purpose of orbital radiation 
studies, all simulated trajectories start at t o =0 hours. Finally, 
the last column indicates the totral predicted flux to be encoun- 
tered during that particular orbit. It is advisable to disregard 
the last line on this table because many times that orbit (#15) 
is incomplete and the fluxes or positions shown do not correspond 
to true peaks. 

IV. Trajectory Time-Accounting And Exposure-Analysis : Tables 16-18 

The "EXPOSURE- ANALYSIS" summary indicates what percent of its 
total lifetime T the satellite spends in "flux-free" regions of 
space, what percent of its total flux it accumulates. 

In the context of this study, the term "flux-free" applies to all 
regions of space where trapped particle fluxes are less than one 
proton or electron per square centimeter per second, having en- 
ergies E > 5 Mev, and E > .5 Mev, respectively. By definition, 
this includes all regions external to the Van Allen radiation 
belts. 

The concept of "trapped particle fluxes" is meant to include stably 
trapped, pseudo-trapped, and transient fluxes, as long as they are 
part of or contained in the environment models used and, in the 
case of transients or pseudos, their sources are considered power- 
ful enough to supply them continuously in substantial numbers. 

Similarly, as "high intensity" are deiined those regions of space 
•where the instantaneous, integral, omnidirectional, trapped-particle 
flux is greater than 10^ protons with energies E > 5. Mev, and 
greater than 10^ electrons with energies E > .5 Mev. 

The values given in these tables are statistical averages, obtained 
over extended intervals of mission time. However, they may vary 
significantly from one orbit to the next, when individual revolu- 
tions are considered. 

The "TIME-ACCOUNT" breakdown shows what percent of its total 
time the satellite spends in the "inner zone" (1.0 L < 2.8) and 
in the "outer zone" (2.8 L _< 11.0) electron trapping domains, 
and also the percent of time spent in regions external to the 
latter (L > 11.0). 

Though of no importance to the ST because of its low orbit, it 
should be noted that the confinement of the outer zone within the 
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boundary of the L = 11.0 earth radii volume is arbitrary and 
has no physical meaning. It is intended only as a simplification 
to facilitate the calculations. The region considered "external" 
(L > 11.0) in this study is still partially a domain of the outer 
zone, at least as far out as L = 12.0 earth radii, according to 
the current environment models. 

A last item on this table : the inner zone time is further sub- 
divided into two parts: the percentage of time spent outside . 

(L < 1.1) and inside (1.1 L < 2,8) the trapping domain, 

V. Total Dose and Components : Tables 19-21 

These tables list doses in units of rads AI as a function of 
aluminum shield thickness, given in three ways: range _z in grams 

per square centimeter, depth _t in millimeters, and depth _t in mils. 

Electron, bremsstrahlung, and proton contributions to the overall 
sum-total dose are given separately. Electron and proton doses 
are further broken down into their respective constituents, 
namely inner zone and outer zone for the former, trapped and solar 
flare for the latter. 

The specific mission duration for which t,.e doses have been cal- 
culated is indicated in the table headline. 

VI. Spatial Flux-Maps : Tables M1-M218 

Maps of instantaneous, positional, integral fluxes are tables 
containing 65 latitude rows, covering the entire planned latitude 
range (32°N _> ft >. 32°S) in increments of A3= 1°, and 15 longitude 
columns, corresponding to a longitude-range-per-table of 30° in 
increments of A<jp = 2°. Full azimuthal coverage is thereby achieved 
with 12 tables, comprising one set. 

For each selected energy threshold of each particle species (8 for 
electrons, 7 for protons) one such set of a dozen tables was gen- 
erated per altitude level processed (h = 400, 500, 600). Thus, a 
total of 45 sets of mapping tables were produced. 

Every set initially contained its 12 member-tables. However, for 
reasons of bulk reduction and printing economy, empty members 
were deleted from this report. 

The data in the tables represent integral, omnidirectional, trapped 
particle fluxes, as yielded by the respective environment models 
for the indicated positions. The number (1) was used to denote po- 
sitions where no fluxes are predicted. 

B. Graphical Presentation 

Some of the tabulated data are plotted also in Figures 1 to 18, 
and 25 to 29 with additional Figures 19 to 24 containing plots of 
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flight path data. As with the tables, the computer plots are arranged 
in six sets, where again each set pertains to one specific type of 
data. The first three sets have two similar members for trajectory 
investigated: one for each particle species. The last three sets 

contain only one member for every trajectory. The plots are also des- 
cribed and explained in reference.' 

I. Time And Flux Histograms : Figures 1-6 

These plots show two curves superimposed on the same graph, 
namely one each for the variables "time" and "flux". Both are 
given on a semi— log scale as functions of the parameter L (earth 
radii), within the range 1 £ L ^ 10, and for constant L-bands of 
.1 earth radius width. The plots depict: 

a) by a plain curve, the characteristic trajectory intensities 
as obtained from the orbital integration process in terms 
of averaged integral particle fluxes above a given energy. 

b) by a contour marked with symbols, the percent total life- 
time (%T) spent in each L interval. 

The logarithmic ordinate relates to the time-flux variables. The 
printed numbers are powers of 10 and pertain to the fluxes; the 
scale values for the time curves are given in the upper part of 
the ordinate label: from 10"3 to 10 percent of T. the type of 
particles, their integral energy, and the units, are all given 
in the lower part of the label. The label on the top of the 
graph identifies the trajectory. 

II. Spectral Profiles : Figures 7-12 

A graphical presentation of the final composite spectral 
distribution, obtained from the orbital integration process. The 
plots are semi-log graphs, where the abscissa is a linear energy 
scale for integral particle energies E, in Mev, and the ordinate 
is a logarithmic scale for the fluxes, given in daily averages 
for energies greater than E; the printed scale values are powers 
of 10. 

III. Peaks Per Orbit : Figures 13-18 

Here the absolute peak intensities, encountered per period (1 
period = 1 revolution = 1 orbit), are plotted for the duration of 
the flight time processed in the analysis. The logarithmic ordi- 
nate, with scale values in powers of 10, relates to instantaneous 
particle fluxes of the environment at the indicated energy thresholds, 
while the abscissa is a linear orbit enumeration. 

IV. Trajectory World Map Projections : Figures 19-21 

These graphs depict the surface trace of the geocentrically 
projected subsatellite positions. The trajectories are plotted 
for several revolutions on a global map produced by a Miller 
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Cylindrical Projection method. The contours of the continents 
have been omitted for clarity , The positions of equatorial 
crossing, of physical perigee, or of period commencement are 
indicated by numbers identifying the orbits shown in the graphs. 
For all trajectories, the distance between successive sequen- 
tial numbers .is a measure of the orbit precession. 

V. Flight Path Tracing in B-L Space : Figures 22-24 

Plots showing trajectory traces in B-L space on a semi-log 
scale. Several orbits are depicted, each identified by its 
sequential number. The magnetic equator is entered on all plots. 
The logarithmic ordinate relates to the field strength B in gauss; 
the printed values are exponents of 10. L is given in earth radii 
on the linear abscissa. 


VI. Dose-Depth Curves : Figures 25-27 

Plots of final depth-dose values for the indicated mission 
duration. Normally, these plots show composite curves for 
bremsstrahlung , combined electrons (inner and outer zone), 
combined protons (trapped and solar flare) , and sumtotal of all 
contributions. In the present case, the respective contours con- 
sist of inner zone electrons and trapped protons only, as no 
outer zone electrons and no solar flare proton contributions 
exist for these orbits. 
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The logarithmic ordinate, with scale values in powers of 10 
relates to aluminum dose in units of rads. The linear abscissa 
is the shield thickness, given in three different units: range 

z in grams per square centimeter, depth t in millimeters, depth 
t in Mis. ~ 


RESULTS : ANALYSIS AND DISCUSSION 


ORIGINAL PAGE IS 
OP POOR QUALITY 


In this section, some of the presented tabular or graphical study-results 
are discussed, with occasional comments as to their use, limits and 
applications. 

A. Spectral Profiles 

Characteristic features of the near earth radiation environment 
are strong altitude and inclination dependencies. Here the presented 
e ^ te « nal ( ‘ surf f ce incident) average daily intensities display only 
t e ormer, which in the investigated altitude regime are most pro— 
nounced for the el t ctrons. However, as only one inclination was 
considered in this study, the data do not reflect the important 

e ff ecfc . of latter * It should be noted that small changes in in- 

clination, an either direction, will produe'e significant changes in 
flux levels and spectral distributions, 

I. Protons: The protons exhibit relatively hard, almost uniform 

spectra. Average orbit- integrated intensities rise steeply with 
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energies above 3.75 Mev. Spectra 
extend to higher energies as height 


altitude. Over the energy range from E > 30 Mev to E > 500. Mev 
the particle distribution per altitude could well be expressed 
in an exponential forms 

>50—Ev 

F = Fo exp (-go-) 

where F is the integral flux in units of particles per square 
centimeter per day, and E is the energy in Mev. Fo and Eo 
(in the same units as F and E) are given below for the three 
altitudes : 


Altitude 

Fo 

Eo 

400 

2.218 x 106 

93.9 

500 

5.414 x 10 6 

98.1 

600 

1.064 x 107 

102.6 


This representation is clearly favored by the data: it holds over 

the indicated energy range with a maximum deviation of less than 
5/q • 


IX. Electrons: The electrons show complex variable spectra. 

Average, orbit-integrated intensities rise non-uniformly with 
altitude, particularly at^ircreases , with differences reach in g 
up to several orders of magnitude per 100 km altitude step. 

These electron distributions cannot be represented by either 
exponential or power law forms. Also, being inner zone spectra, 
they rapidly fall off to zero flux in the energy range from 4 to 
5 Mev and they are therefore more benign then their harder outer 
zone counterparts, which extend to energies of about 7 Mev. 

B. Peaks Per Orbit 


The absolute peaks per revolution have been obtained for standard 
processing energies: E > 5. Mev for protons and E > .5 Mev for elec- 

trons. Other energy selections produce different peak curves in an 
inverse relationship: lower energies yield higher and more expanded 

cont ours, and vice versa. 

Peak contours of inclined circular trajectories display amplitude 
variations and/or discontinuities (flux-free time) that follow peri- 
odic patterns based on the daily cycle of revolutions. For fixed 
energies, amplitudes and discontinuities are function of: (a) in- 

clination i, and (b) altitude h. Variations in either i or h mav 
produce significant changes in the amplitude of the peak curves and 
m the duration of the discontinuities: up to several orders of 

magnitude for the former, and completely eliminating the latter. 

Protons and Electrons : for the investigated trajectories at the 

given, fixed inclination (i=29°). The peak contours of the 400 and 
500 kilometer altitude levels are very similar in shape for both 
species of particles, displaying only small and gradual changes: a 

slight rise and "swelling", but no significant loss of flux-free time 
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(about 6 revolutions/day). The third altitude (600 km), however, 
experiences (in addition to the rise) a substantial decrease in 
that commodity: down to only 4 revolutions/day. 

C. Flux-Free Time 


Some comments on this topic have been provided in the previous 
section and in section 11/lV/a. Here a more detailed discussion 
will be given. 


Flux-free _time (FFT) intervals are an important feature of certain 
orbital configurations. They may occur over short orbit segments 
(partial FFT per period) or over the entire length of a revolution 
P er period) . In terms of geomagnetic geometry, the 
FFT s establish the duration for which the trajectory lies out- 
side the trapping region of the corresponding particle species, eval- 
uated at the given energies. Or conversely, they are a measure of 
the degree to which the trajectory is exposed to the charged particle 
trapping domains . 

As indicated in the preceeding section (12/B) , one manifestation of 
extended FFT occurrence is the sharp drop-off of the peak contours 

C ! 1 ?u tr ^ S f nd .P roton ® alike) to the zero-flux levels. In the case 
ot the ST mission, this happens for several orbits in the investi- 
gated study-duration of 24 hours. That is, for the entire length, 
of the respective revolutions, no Van Allen belt radiation at all 
is to be encountered by the satellite, according to model predictions. 

The number of consecutive flux-free orbits of circular trajectories 
is primarily a function of altitude and inclination and to a lesser 
degree a function of particle energy. For the selected energies 
(e ectrons: E > .5 Mev, protons: E > 5 Mev) , the investigated ST 

flight paths yield about 6 consecutive flux-free revolutions per 
ay at h - 400 and h - 500 kilometers, and about 4 per day at h = 600 
kilometers. The total FFT, which includes contributions from partially 
exposed revolutions (see "Exposure Analysis," Tables #16, 17, and 18) 
in percent of total mission duration can be simply summarized: 


Altitude 

Protons 

Electrons 

(km) 

(E>5. Mev) 

(E^ .5 Mev) 

400 

90% 

89% 

500 

87% 

86% 

600 

84% 

82% 


Higher energies will yield longer FFT's because the more energetic 
particles occupy a smaller volume of space. 8 C 

® • Dose and Shielding 

. * he *: alcalafced doses display features characteristic of the near 

tllTcr rad J a 1 tlon . enviroilme nt: small contributions from relatively 

tribution<? intensit y. electrori spectra combined with major con- 
tributions from comparatively hard and intense proton spectra. 
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The proton-dose dominance prevails for all shield thicknesses 
greater than about 30-40 mils of aluminum; which is in the range 
of average satellite skin thicknesses (most common range: about 

30-70 mils). 

Significant is the fact that the proton dose is only a weak function 
of shield thickness, as it shows very little attenuation over the 
evaluated depth range. Thus, in order to get an appreciable reduc- 
tion in the dose, say by one order of magnitude, a 20-fold increase 
in shield thickness over an average satellite skin is necessary. 

I . Decay and Degradation 

The total annual doses obtained for each of the three in- 
vestigated trajectories are comfortably low. In terms of 
electronics decay or materials degradation, the doses to be 
experienced inside the satellite, that is behind the skin, are 
insignificant even for the most sensitive components or equip- 
ment: about 80-500 rads per year behind 36 mils of equivalent 

aluminum, 

II. Contamination and Interference 


i : atove statements do not imply that the direct or indirect 
-effects of the radiation environment may not be a nuisance in 
terms of instrument interference or measurement contamination. 

If such is the case, some remedies may be available. In this 
context see also reference 10 (IUE study report) . 

III. Possible Improvements 

In the event that the magnitude of total dose or degree of 
radiation penetration behind the skin of the satellite is of 
importance to the ST mission, four possibilities exist to re- 
duce the radiation effects on instrument and components: 

a) build or design an instrument less sensitive to radiation 
and construct the on-board and/or on-ground data process- 
ing software to remove or suppress radiation- induced noise 

b) change the orbit by any combination of the elements eccen- 
tricity, altitude, and inclination so as to achieve a more 
benign environment 

c) change the mission epoch: solar max for reduced proton in- 
tensities, solar min for reduced electron intensities 

d) provide increased shielding either by geometry or by weight 
or by a combination of both; 

by geometry : perform a 3-D analysis (solid angle sector- 

ing) and rearrange other equipment on board the satellite 
in order to provide maximum protection to sensitive part 
over greatest possible fraction of solid angle; 
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by weight : place additional shields around sensitive 

part as needed. 

Clearly, only options (a) and (d) are viable for the ST. 

E. Spatially Mapped Fluxes 

The listed instantaneous positional intensities are in units of 
particles per square centimeter per second. The data are printed 
unaltered, as they are obtained from the models. 

An inspection of these tables reveals an unusual feature which is 
most pronounced at the lower altitudes and for the more energetic 
particles; namely, regions of higher intensities that appear to the 
north of the South Atlantic Anomaly. At 400 kilometers, these 
secondary electron peaks are completely separated from the main 
body of the data for particles with energies E > 3 Mev, while at 
the 500 and 600 kilometer altitudes they are connected, as is the 
case with all the proton maps. These peak regions seem to be pro- 
montories or protrusions, and resemble high energy ’’streamers". 

Whether they are artifices of the modelling process or whether they 
represent real "physical" features of the environment has not been 
determined. 

ORIGINAL PAGE IS 

F. Related Projects OP POOR QUALITY 

Some of the radiation induced concerns and problems pertai nin g to 
the ST mission, are also shared by other projects, not unlike the ST 
in many respects of experiment hardware (with many similar operational 
requirements and instrument sensitivities) , as for example: 

the International Ultraviolet Explorer (IUE) , 
the Infra-Red Astronomy Satellite (IRAS), 
the High Energy Astronomy Observatory (HEAO) , and 
the _Solar Maximum Mission (SMM) . 

They all have related concerns about instrument performance (inter- 
ference from radiation environment: contamination from primary and 

secondary radiation effects) and they have parallel equipment hard- 
ware considerations. 

It whould be noted, that IUE has a singularly different trajectory. 

Its orbit is eccentric (perigee ^ 25000km, apogee ^ 46000km) , in- 
clined (i = 29°), and synchronous (period = 24 hours). 


For all of the above listed projects, radiation studies have either 
been performed already or are now in progress. Specifically: 

I. IUE: Study concluded, report issued^ 0 Evaluation included 

(a) analysis of the space radiation environment and its 
effects on instruments and cameras, (b) determination of 
radiation-induced background current in the spectrograph 
cameras , (c) performance of irradiated optical and elec- 
tronic components used in astronomical satellites, and 


- 13 - 


(d) semiconductor device degradation - H Also considered were ex- 
perimentally established data for ultraviolet transmittance of 
optical materials- 

II. IRAS : Study concluded, report in preparation (to be published 

in December 1978). 

III. HEAP : Initial study performed, report issued. 15 Evaluation 

included orbital flux integrations and geographic flux mapping 
only. Part of the data (trapped protons) obsolete. Work in 
progress on comprehensive, updated analysis. 

IV. SMM : Study in progress, report to be issued in early 1979. 
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2.2 24E-01 
1.072 E-01 

3.797E— 02 
-2*SB9feO l2- 


2.001E-02 
1.645E-02 
— *hr 7O3E-03 


4. 371E-03 
1 •6676-03 
-&rrr6Ta-w 

2.376E-04 
-0*0 


0.0 

0.0 

~'Ox-5- 

0.0 

OdO 

“over 

0.0 


7cOee.S 


ARE: FDR PROTONS C APB J - l? ^ 1 CHD T MMLTn *» 1-1 k,r? r~ -v- ~ ~ OF— £-<5 7-5 ** 


STUDY tol-TH COMPOSITE PARTICLE ENVIRuryf 

** MAGNET! C^COORDINAtIs*^ i c? 5S^?^. S . i ** FDR Y NNER* ZONE ELE C TR QNS^TaESjT' - UFx'i'n ** 

" »» WLHilLb, SI 29/SUU PER I UL ' ioKSSfc 4 | rt BARRACLOUGH ET. AL. 168-TERM 1975 * TIME= 1984.0 S 

— ^^^* * * ** **** *** *#* * * ;&********:*#******$ ^ ^ * * ^ ^^^ * ^ p p q**^ g* ** ******* ^ * v 

************* ******* v **^^ — 


#'444* SPECTRUM I N PERCENT” DELTA ENERGY ***** 

AVERAGED . AVERAGED SPECTRUM 

RANGES TOTAL FLUX TOTAL FLUX 

U / (ME V J /SEC */CM**2/SEC rf/CM**2/DAY PERCENT 


1.000- 2.500 2.37CE 00' 

2*500-5.000 3.667E 00 

5 .0JU-1 U .UU r~ .13 3E 00 ~' 

10. 00- 25*00 1.3586 01 

5..QjQ-_5.0 A .Qji_ JU5.45E. 01 

50.00- 100*0 2.431E 01 

100.0- 500.0 3.354E Cl 

300-^0—5-00 . -Q 4o-I-77E OO 

500.0- CVER 6.377E-01 


2.0 54E 0 5 
3. 1 6^E 05 
*“6.1 63E 05 
1.17JE 06 
1.33SE 06 
2.101E 06 
2.890E 06 
3.&-39E 05 
5.51 DE 04 


2.170 
3.347 
6 . 1 ; 0 
12 » 391 
14.101 
22.1 93 
20.612 
3.812 
0.582 


"TUTAr - 


“T«TJ49E‘ C2 9.0&rE 06 55.720 


44444 EXPOSURE INDEX: ENERGY >5. 000 MEV 4*4*4 


-TN-T-ENS IT-Y— 
RANGES 
#/CM4*2/SE 


ZERO FLUX 

1 .tl -1 .E 2 

1 .E2-1.E3 
1.E3 1 

1 .E4— 1 «E5 
I .65- I.E6 

"T-.Eb-TSET 

1 . E7— O VER 


EXPOSURE TOTAL if OF 
DURATION AC CUMULATED 
HCURS) PARTICLES 


TOTAL 


20. 867 
C.367 
C.400 

1.367 

1.000 

C.O 

0.0 

" 0.0 

o.o 

"24 .000 


OaC 

4.S45E 03 
5.888E 04 
2.255E C 6 
6*21 9E 06 
0.0 
J.O 
■ 9.0 * 

o.c 

d. 538E 06 


44*4 CCMFUSiTt ORBIT SPECTRUM 44*4 TAU= 1 . 00 'YEAFK^M* 


ENERGY 

LEVELS 

XMEV) 


AVERAGED 
INTEG.FLUX 
H/ CM442/SEC 


AVERAGED AVERAGED AVERAGED 

INTEG.FlUX INTEG.FLUX DIFFER. FLUX 

#/CM4*2/DAY #/CM**2/TAU ft /CM4*2/SEC/KE V 


. 1000 

1 .0 9 6E 

02 

9 . 46 6 t 

C 6 

.5000 

1 .071 E 

02 

9 .Z52E 

Ob 

.7500 

1 .0S9E 

02 

9.151E 

06 

1.000 

l .049E 

02 

9. 0612 

06 

1.500 

1 .0415 

02 

8.990E 

06 

2.000 

1 .0328 

02 

8 .920E 

06 

2*500 

1 . 025E 

02 

8.8SSE 

06 

3.000 

1 .0 1 7£ 

02 

8 .791 E 

06 

4 .000 

1 .0035 

02 

8 «663£ 

06 

5.000 

9 .882E 

01 

8. 5 Jot 

06 

5 o 0 00 

9.740E 

91 

8.416C 

06 

8 .OOC 

9.449E 

01 

8 . 1 o4t 

06 

10.00 

« .169C 

01 

7 .922E 

06 

12. 00 

0.9 57 F 

01 

7 .7395 

06 

15. 00 

3.6505 

01 

7.474E 

06 

20.00 

0 .1 69C 

ox 

7.058E 

06 

25. 00 

7.811 F 

01 

6.749E 

Oo 

30. 00 

7.4 73 E 

01 

6.457E 

Oo 

40.00 

6.B40E 

01 

5.910E 

06 

50. 0 0 

6 . 267 E 

01 

5.A14E 

06 

75.00 

4.B87E 

01 

4*222t 

06 

100.0 

3.835E 

01 

3.314E 

06 

1 50 .0 

2.260E 

01 

1.9525 

06 

200.0 

X .350 E 

01 

I .167a 

06 

250.0 

6 .037C 

00 

6 .9445 

05 

3C0 . 0 

A.Q14E 

00 

4. 160t 

Ob 

350 .0 

2 -894E 

90 

2.501E 

05 

400 .0 

1 .7^0E 

00 

1 .503L 

05 

450.0 

1 .0545 

00 

9.1 02c 

04 

500 • 0 

6.377E- 

01 

5.5105 

04 


3.455E C9 
3.377E C9 
3 &240E C9 
3.307E 09 
2 . 281 E 09 
2.256E C9 
3.2326 09 
3.209E 09 
2.162E 09 
2.II6E 09 
3.C72E C9 
2.9&0E 09 
2.692E 09 
2. 825E 09 * 
2.728E C5 
2.576E CS 
2.463E 05 
2.357E C9 
2. 157E C5 
1.S76E C9 
1 .541 E 09 
1.2095 09 
7. 126E 08 
A. 256c 08 
2 ■ S3 56 C8 
1.518E C 8 
9.128E C7 
5.486E C7 
3.322E C7 

2 . one c? 


3.750E-03 
4.84 3E-03 
4 . 6875-03 
3.060E-C3 
I . 792E— 0? 
1 . 56 5E-03 
1 . 602E— 03 
1 . 57 -AE --03 


1 .4576-03 

1 .579E-C3 

ri 54 TE-D 3 — 

1 .342E-03 

l*2?4ErQ3 

1 . 174E-03 

9.601E-04 

3„1S6E~04^ 

7 . 791 E-C 4 

7.2Q1E-04 

7 . 037 E *04 

6.489E-C4 

5.299E-04 

3.825E-04 

Sm 308E-04 

1 .371-5-— -04 

8.322E-0E 
4.91 0E-C5 
2 «9St*E-05 
1 • 75 OF — 05 
5.21 4E-06 
5.2£9E-Cte ■" 


e © 

fcrj 

(—1 

>T) O 

8 g 

w £**■ 

tr> 

£> M 

r ~ 1 

H 

[rt 


TM, 4 


************ *********** ***** ****** * * A* * *** ft ******* ** ******* ************ * ****** **************** 4 +')*+**** + *♦****** ****************** 

** ORBITAL FLUX STUDY Vi I TH COMPOSITE PARTICLE ENVIRONMENTS: VETTES APS ; AES. AEI7 FOR SOLAR-M I - M -WUM *** UN LF LUX-OP— IQ 7-5 **- 

** U^CtRTAlNTY FACTORS ( UF 3 APPLIED F CP THIS RUN ARE: FOR PROTONS { AP6) - UF= 1.05 FOR INNER ZONE ELECTRONS CAES) - UF=* 1.0 ** 

** VIAGNtTIC COUPDINATES 0 AND L CCMPUTFC BY INVARA OF 1972 WITH ALL ^AG. MODEL 41 DAHRA CLOUGH ET« AL* 168-TERM 1975 - * TIME= 1904.0 ** 

** VEHICLE : ST 29/500 KM ** INCLINATIONS 29CFG ** PERICEC= 500KM «* APDGE£= 50 OKM~~*y tt/tr 1 ORB ' I T'"T A P E " I " " 7034-4 1 *377 “ » ♦ 

******** ** ** ** ** *«*■*<.«****** ** **** ****** ************************************** ****************************************************** 

sM *4=1 **** ******* ELECTRONS HI **** ************ 

*>v * fc * *************************** ***** ************ 


***** SPECTRUM IN PERCENT DELTA ENERGY ***** ****** COMPOSITE URQ*1 T— SP EC - T R tel 'M — ^ »»♦»♦ * TAU- 1*00 -V R C S) 






4 VER AGED 

AVERAGED 

**** AVERAGED INTEGRAL 

FLUENCE *** 

AVERAGED 

energy 

AVERAGES AVERAGED 

SPECTRUM 

ENERGY 

INTEG.FLUX 

INTEG.FLUX 

* TOTAL =T“ 

tnne r ~z<mzr 

rSTTHOUHT 

DIFFER. FLUX 

RAN Gi_5 

TOTAL FLUX TJTAu FLUX 


LEVELS 

** TOTAL** 

**TOTAL** 

********************************** 

♦♦TOTAL** 

# /(ME V ) /SEC 

»/CM**2/SCC */CM**2/DAY 

PEFCFNT 

X McV) 

#/CM**2/SEC 

a/CM**2/DAY 

*/CM**2/TJUi- 

*/CM**2/TAU 

»/CM**2/TAU. 

-MS.C H ** 2 /,5 EC 4K E V 

® 1 0 0 0 • d 5 j j 

3.625E C4 J.lcZE OS 

61 . 91 9 

.1000 

4.42SE 

04 

3.823E 

09 

1.39SE 12 

1 .3 SEE 

12 

0.0 

3.504E 02 

• 2500“ o 5300 

S*S36E 03 5.647L 08 

14.770 

.1250 

3. 31 55 

04 

2 . 80 St 

09 

1 • 04 6e-i 2- 

— 1'tO 4 6E • 

-F2— 

3-rt 

3I-316E— &g 

.5000-1 .000 

1 .5 S7t 03 1. 034E Od 

2.705 

.1500 

2 • 4b 8 £ 

04 

2.149E 

09 

7.845E 11 

7.845E 

11 

0.0 

2.866E 02 

1 .00 0-1 .50 0 

1.66 OF 02 1.434L 07 

0.375 

.1750 

1 o 869E 

04 

1 o 61 5 E 

09 

5.S9SE 11 

5.8S5E 

11 

0.0 

2.393E 02 

1 . 50 0- £ « 000 

5*6685 Cl 4*837 C 06 

C. 128 

*2000 

1 .407E 

04 

1 * 21 5£ 

09 

'4i4'3T6E~TI — 

4 .4 36ET" 

no- 

DVO 

1.625E 02 

2.000- J. 000 

4.191E Cl J.D21E 06 

0.095 

.2500 

a *oo ie 

03 

6 *91 3E 

□ 6 

2.523E 11 

2.523E 

il 

0.0 

6.930E 01 

5*00 J— ^*.000 

3.4F3E CC 3.0J9E 05 

0*008 

.3750 

3.439E 

03 

2.946E 

08 

1.075E 11 

-1.0 35g~ 

04 — 

CU-O ~ 

2.202E-01 

4.0C 0-5* 00v 

1 .4665-02 1.26j£ 03 

C.000 

.5000 

1.465E 

03 

1.266E 

03 

4.620E 10 

4.6 2 OE 

10 

0.0 

8.493E 00 

b * OC 0-0 VER 

0.0 0.0 

C . 0 

-6250 

8 * 7 35E 

02 

7.547E 

07 

2.75SE 10 

2.7EEE 

1 0 

0.0 

4.012E 00 




.7500 

£ *248E 

02 

4.534E 

07 

1.655E tO 

— XwSSE- 

■w— 

— ere 

1T737C-06 

total 

4.425F C 4 3o82JE 09 

1 CO. 000 

1.000 

2 . 53 IE 

02 

2.316E 

07 

8.454E 09 

8.454E 

09 

0.0 

6.714E-01 




1 « 2b 0 

1 • 65 2E 

02 

1 .426E 

07 

5.211E 09 

5.H11E 

09 

0.0 

3.210E-01 




1.500 

1 .021E 

02 

8.820E 

06 

3.2T9H 09 


"OST“ 

— ffTO 

— l.Bb^E-Ol — 

***** exposure index: energy >• 5 ooo mev ***** 

1.750 

6.80 3E 

01 

5.87 bE 

06 

2.1 45E 09 

2.145E 

09 

0.0 

1.120E-01 




2.000 

4.54 IE 

01 

3.923E 

G6 

1.432E-0 9 — 

1 .4 ~gF 

-0-9— 


— X.3S2 F-02 

INTENSITY EXPOSURE TJTAL ft 

CF 

2.250 

3 . 077E 

01 

2.658E 

06 

9.703E 06 

9.703E 

08 

0.0 

5.Q23E-02 

R ANGE5 

DURATION ACCLMULATEO 

2-500 

2 • OB BE 

01 

1 *804E 

06 

6.5B4E 08 

6.564E 

08 

0.0 

4.769E-02 

#/CM**2/SEC (FOURS) PARTICLES 

2.750 

6*4786 

00 

7.325E 

05 

- 2.-67-3E — 08 — 

-"£“.8-7-3 E~ 

-08 — 

— e^e 

— £- T a9ne-og 




3.000 

3 .496E 

00 

3 .022E 

05 

1.103E 08 

l.i 03E 

€8 

0.0 

1.297E-02 

ZERO FLUX 20*600 0*0 


3.250 

1.153E 

00 

1.022E 

05 

3.730E 07 

3.730E 

07 

0.0 

5.053E-03 

1 . EO — 1 

• El C»tj I u.l96£ 

•13 

3.500 

4.108E- 

-01 

3.5S0E 

04 

1 .29 6E '07 

“'1*2^6^' 

"TT7 

— errs 

2V0 0BE-03 

l .LI-1 

•E2 O.cOO d . 727c 

04 

3.7^0 

1*4655-01 

1 *266E 

04 

4.61 9E 06 

4.619E 

06 

o 

■ 

o 

5.S14E-04 

I *E£- 1 

*E3 C.567 7.709E 


4.O0C 

1.466E-0 2 

1.266E 

03 

4.622E . Q_F, - 

, -4.6 g2E- 

,.C5 ... 

0.0 

1 .467F-04 

1 * E 3— 1 

•E4 C.923 1.3B6& 

07 

4 . 250 

0*0 


0 .0 


0.0 

0.0 


0.0 

0.0 

1 .c4- 1 

• E5 0.867 1.11SF. 

ce 

4.500 

0.0 


0.0 


0.0 

0.0 


0.0 

0.0 

1 .ES-1 

. E6 C.O J.C 


5.000 

0.0 


0 *0 


o.o 

— OvO 


— frrfi 


I * 1 6— 1 

. E 7 0.0 0.0 


5.500 

0.0 


0 *0 


0.0 

0.0 


0.0 

0.0 

1.E7-UVER C.C 3.0 


6.000 

0.0 


0.0 


0.0 

0.0 


0.0 

0.0 




6 .500 

0.0 


0 .0 


0 . 0 

0.0 


0T5 

— CTQ 

TulAL £4.000 1.466E 

oe 

7.000 

0*0 


0.0 


0.0 

3.0 


o 

• 

a 

o 

■ 

o 


TaAkAo 



************** ****** « ^ ^ ^**^*V>)£+^*^^*fc^*****«***^*Ale4«****^**^**»^***^ ****************** ♦♦^♦♦^♦♦♦♦**^**^***^****J*****J* 

** ORBI TAL FLUX -STMfl-V— WIT H C OMPC^TTg p apt ^i F.-.t=^-TJ^h i rtFtaT.q £.. . \ZFT JC E5L -APA ! &.-.AE.S^ AE17-HOH -EOLAR. f*^LKUJ«L *** t .l NT FLUX ..O r . 197 .5 **- 


** UNCERTAINTY FACTORS CUF) APPLIED FCR THIS RUN ARE: 
** MAGNETIC COORDINATES B AMO L COMPUTED 8 Y INVARA CF 
-* ■ * VEHl C L tt — r - ST ? 9/66 0 -‘ I KCL1 NAT ieU 1 - ’ t 


FOR PROTONS I APS) - UF= 1.0; FOR INNER ZONE ELECTRONS ( AES ) - UF= 1.0 ** 

1 97 ? WITH ALLMAG* MODEL 4 i BARRACLOUGH ET. .AL. -168-TERM 1975 * TIME= 1984.0 4* 

-gfrCttM— ** B /L - O R OIT TAFE -i TD04 46-**- PER IQD» , X »S1 1 ' ; ** " 


****** *+******** PROTONS **************** ' 

* *■* ************* **"* ! j: ******* * *^*1T*-* ** * lir* - *^** * * ** * * 


- J P trOT ft- UM IN PE K ClNT-DElT - A — ENERGY 




ENERGY AVERAGED AVERAGED SPECTRUM 

RANGES rOTAL FLLX TOTAL huUX 

*/CMLV)/5£C ///CM * * 2/ SEC #/CM**2/CAY PERCENT 


ENERGY 

TTTVHUS" 


AVERAGED 
INI bb'iVCUX - 


AVERAGED 
INTEG. FLUX 


AVERAGED 


'INTECTFCUX" 


AVERAGED 
DTFF LR • h UUX” 


XMEV) n/ CM#* 2/S EC #/CM**2/DAY */CM**2/TAlF #/CM**2/ SEC/KEV 


1 .000-2. 500 5.309E 00 

2 • 500—S • 00 0 8*5695 00 

■?rQO 0—1 - 0 1 00— L* e iAu Q 1 

10.00- E5.00 2.95EL 01 

25.00- 50. PC 3*0905 01 

50.00- 100.0 4.659E Cl 


100.0- 500.0 

300.0- .S.Q.a»AX. 


500.0-C1VER 


6.562E 01 
Q.9X 6ET .0.0... 


1.532E CO 


4.557c. 05 
^*404E 05 
- 1 - i - AOJu 06 - 
2.55C3E Ot 
2.66=/b 06 
4. ^o2b 06 
5.617c 06 
— 71. 7.03 E JS 


2.396 
3.951 
— -*v fr9 G ■ 
13.293 
13.084 

TTT9TT - 

25. 57^ 


. 1000 
.5000 
*■760-0— 


1.000 

1 .500 

2 .(TOO 

2.500 

a.ono 


2.225E 02 
2.179E 02 
-5 - .1S0C - 02 - 


2.13BE 02 
2.1 20 E 02 


1.923b 07 
X.883E 07 
— i - r 864 E — 0-7“ 


TTliTElJr' 
2.084E 02 
. 2.067r 02 


1.647E 07 
1.632b 07 


1.324E OS 


0.686 


■ T - OT - Atr - 


-g » t - S ' OL 1 ■ O S- 


07 


“Oxrr066" 


4.000 

5.000 
■ 6 ' f 0 0 o - 


2.032E 02 
1 .999E 02 
- l » -9 66& 02 


TTBT5r-D7- 
Xa£|OZb 07 
j f 7B f)B 0 7 


***** tXPUSURE ~ TNDEXi LNcRoY >j»“O j* U ME V *±+*W~ 


3.0C0 

10.00 

~rz^mr 

15.00 


1 .899E 02 
1b036EO 2 


i .756E 07 
1.727E 07 
1-.699 - E - 07- 


V.018E 09 
6.673E C 5 
— 6. - Q0 4 E -- O S ■■ 
6. 741 E 09 
6.685 E 09 

6 • 574E 09 
6. 51 6F.-Q9- 


6. 955E-03 
9.057E-Q3 
C » 9 4 9E - 03 
6 * 091E-03 
3.834E-03 
"STSBTE^TJT" 
3.912E-03 
3«ftfi9E-Q3- 


“TT7B9E D‘2“ 
1.721E 02 


6.409E 09 
6.303E C9 
-fr.-2 0 0 E - 09 - 
X.641E 07 5.990E 09 

1.587E 07 5. 791 t 09 

TVEAGh 07 57E4 IE 09“ 

1.487E 07 5.426E 09 


3.398E-03 
3. 65IE-03 
■ 3 . 533& - 03 - 
3.C44E-03 
2a 863E— 03 
2* 62Ufc-U3 ‘ 

2*114E-03 


INTENSITY 

RANGED 

hXHJSUHs 

DURATION 

1 LH.AI S — LIT 

ACCUMULATED 

dU-.-U-H 

25.00 

— 1 »til *r I— 

1 . 541 E 

02 

1.331b 07 

4 • 658E 

C9 

1.61 2E-03 

*/LM**2/SEC 

(HOURS) 

PARTICLES 

30.00 

1»471E 

02 

1.271E 07 

4* 638E 
1 3E 

09 

-Q9 

1 # 467E— 03 

1.385F-03 . .. ■ ■ 

ZERO FLUX 

20. "67 

0 9 0 

4 0*00 
50.00 

1 i345£'" 
1 .232E 

02 

1.064E 07 

3 a 884E 

09 

1 a 260E— 03 

1 .cO-I .El 

C .230 

3.5C8E ?3 

75.00 

9.665E 

01 

8.350E 06 

3 . 04 8E 

09 

1.021E-03 

1 .Li-T .E ‘ J 

0.700 

X * 1 J 4b - 05 

100.3 

r .627E” 

~vri 

o . bWt U6 

Hm 4 J5t 

oy 

/« JU /t— U4 

1.L2-1 «E3 

1 .200 

1.54 It C 6 

150.0 

4.58SE 

01 

3.962E 06 

1.44 6E 

09 

4a 50 6E— 04 


* - e-m 

i .coir n t 

n rt ^ t n 

n .7Q1F 

n t 

S>-41^K nA 

A*fi DBF 

nfl 

?.7P.nF-fl4 

— ~X-»E3— 1 «E6 

1 »L4— 1 .E5 

0.0 

0.0 

250.0 

1 .703E 

01 

1.472E 06 

5.372E 

CQ 

1 • 6Q4E— 04 

1 . 1 5— 1 • E6 

c.o 

J. C 

300.0 

1 »045E 

01 

9.027E 05 

3.29SE 

^ MAf- 

ca 

_AQ 

1.015E-04 

1 .£6-1 «ET 

1 .t.7— OVER 

6v6 

0.0 

rrO 

0.0 

3'=rQ~^G 

400 .0 

3.974E 

0 0' 1 
00 

0 * 3 0 i L —0 G ■ ■ 
3.433c 05 

"£■*' uuutr 
1 .253E 

Uo 

ca 

W •mi 

2.767E-05 




450.0 

2.465E 

00 

2.129b 05 

7.772E 

07 

2.046E-05 

Torsi: 

— 24 .00 ■O'™ 

1.727b C7 

5U9 .0 

l « 532 b 

"DU - 

I • 324LT 03 

*T. 631 1 

'C7™ 

1 .*2U /t-US 


si 

o 9 


o 

to 

Q 

a 

> 

tr 


> 

f 

'D 

> 

o 

to 







****** ****** **************** ** ******* * ****************** ******* *********************** **************** ****************************** 
a*. naaitAi pijiv crnnv uttm rnMPr^TTP PAPT T n P . PNV-LATLN MgNTSJ- ViTTfS AElfli AES* AEI7 FOR SDL AW MINIMUM *** UNI FLUX OF 1975 ** 

** UNGERTAI NTY ^F^AC^DRS^( UF) ' APPLI EC F Dfi THIS PUN Afi£! FCR PROTONS { AP8) - U(- = 1 * 0 5 FDR INNER ZONE ELECTRONS fAE5) - UF* 1*0 ** 

** MAGWETU: COORDINATES B AND L COMPUTED BY I r^VARA OF 1972 WITH ALLMAG* MU DLL 4J BARUACLOUGH ET. AL, 168-TERM 1975 * TIME- 19S4.0 ** 

-»L'VEMie e£ i at g- i /uoo KM ^' i.- i - UtiKATic^ £9cce »» p en i ere — — 6 «m- **■ *hm&i= oookm ** o/i. on an tape? tdsaae ** PER-too= 1 » «l l ; ** 

: **************** ELECTRONS Hi **************** 

= yyyyyg ************ y * ^ yy *** - * * ******************** 


* * *♦ *-- > SPCCTRUM -- i N- RERC ENT DELTA 


**** *$— CQMP&Sl-Tfc. ORBIT SPECTRUM ****** .. TAU=- WOS ^RrLS)~ . 


fclMbVCT . AVbRAUcD AVbRAGcU bbcL I RUM bNbWGY 

RANGES TOTAL FLUX TOTAL FLUX LEVELS 

U/i MFV >ys&r _ff^rM**?/SFC tf/CM**?/r.AY PERCENT ^iiiEVX. 


AVERAGED 

“ nrrcG.TTTDx 


* VER AGED 
INnTG.FLUX 
**TUT AL*-* 


• 1000— • 250 0 
-» &50 Q - rSOQfl - 

• 5000-1 .000 
l .000-1 .500 


i . boo '- bvu'uir 
2 .000-3.000 
s »nnn 


8.044E 04 
1»0 A 1E 0 4 
2.779E 03 
3.761E 02 


06P 


4*000—5# 000 
5 *00 0—0 VER 


TT 257 E 02 
9.171E 01 
_7.». 7e 2E C.Q.- 


4* 5 £ 3E— 02 
0 .0 


6.950E 05 81 < 

1 . 33x1 00 IS . 5 25 

2 • 4 01 E 08 2.901 

3.249E 07 0.379 

l.Uboc U/ 0*127 

7. 924E 06 0 • 092 

05 


.1000 

^ n C ^ 

* K i- “ u 


9.923E 04 


3.942E 03 3< 

0.0 0 


,000 

► 0 


• 1500 
.1750 
“•“20 0 r J 
.2500 
.3750 


TOTAL 


9.923E C4 8* 573E 09 1 00.000 


.5000 

.6250 

-*■ 7 - 50 0 


***** EXPOSURE INDEX: ENERGY >• 5000 MEV ***** 


1.000 

1.250 

ITS O TT - 

1.750 


**TOTAL** 

#/CM** 2/S E J* / CM* * 2/DA Y 


8.S73E 09 

6r^46-9b 09 

4 .39 OE 09 
3.702E 09 
- — F.507ET 09 ' 
1 .6*3E 09 

. 6.6^t 08 . 

2*921h 0 c 
1 .72 OE 08 

0*8 

5.195E 07 
3.175E 07 

TT 9 T 5 E - 07 “ “ 

1.29 2E C 7 


**** AVERAGED INTEGRAL FLLENCE *** 
* TOTAL £= INNER ZONE + CUTER ZONE 
*************** ******************* 
#/CM**2/TAU #/CM**2/TAU #/CM**2/TAU 


S.6o9E 04 
4.285E 04 
2.249 E W 
l • 879E 04 
JLj > S 3 ZZ ~ Q 3- 


3.5Q1C 03 
1.991E 03 
- 4 - r 4 rL 3 &- fr 3 - 


e.013E 02 
2.675E 02 
2.252 E 0 2 
1.496E 02 


INTENSITY 

RANGES 

EXPOSURE 

DUKATIUN 

TUTAL fi DF . 
ACCUMULATED 

2.250 

2.500 

i L 

6 *72 SE 01 
A.557E 01 
’ .P70F 01 

5.81 4E 06 
3.937b 06 
^.^4-^SK- 06 

ZERO FLUX 

UJUUMb i 

IS. 667 

0. 0 

3 1 00 5 

3.250 

7.798E 00 
2.507E 00 

6.736E 05 
2.166E 05 

1 .CU—1 itl 

1 .El-1 .E2 
i - P 

” OT567 - 

0.633 
n. 7^^ 

d . i.~i Jt C i 
9.Q86E 04 
\ - i prf r fi 

375TT9 

3.750 

4.000 

fi . 34 5 E— D1 
2 .378E— 0 1 

f m tlU t U^t 

2.4B7E 04 
^±*9<LZE^D2l. 

1 .E3-1 »E4 

C.900 

1.440E 07 

4.250 

1 .495E-0? 

1 .291b 02 


1 .£4-1 .E5 
laLD W &6- 
1 .E6-1 .E7 
1.E7-QVER 


1.300 

- e -r £03- 

c.o 

0.0 


1.718E oe 

-fc- iH3^?£— 0 C- 


4.500 

- 5 . 00 - 0 - 


TOTAL 


24.000 


2.921c 00 


5.500 

6.000 

5.500 

7.000 


0.0 

-• O -g- O - 


Q .0 
0.0 
Tnrtr 
0.0 


0 .0 
-hO-^9- 
0 .0 
0.0 
0 • ^ 
0 *0 


3.129E 12 

-2. 361 E 12 
1.78SE 12 
1.35 IE 12 
1 .025E 12 " 
5.925E 11 
2.502E 11 
1 .066E II 
6.275E 10 

- 3.732E- 10- 
1.896E 10 
1.1S9E 10 
7. I01E 0 9 
4.718E 09 

. 3.130E 09 
2 . 122 E OS 
1.437E 09 

- S » 89 SE 08 ~ 
2.459E 06 
7.908E 07 
2*632E 07 
9.077E 06 
.1-JL39.IL 01. 
4.71 4E 04 
0.0 

0^0 

0.0 

0.0 

-ir.ir “ 

0.0 


3.I29E 12 
2.361E 12- 
1.785E 12 
1.351E 12 
1.0 25E T2 " 
5.925E 11 
2.502E 11 
1.066E 11 
6.2 79E 10 
3^7 32E 10- 
1.896E 10 

1.1 59E 10 

7.1 CTE 09 
4.718E 09 

3 L . L 3 . ee . os ., 

2.1 22E 09 
1.427E 09 

5-.898E — OS— 

2.459E 08 
7.9 C8E 07 
- 2.632E-OT— 
9.0 77E 06 
Ljc 4 iL 9 . E _ JL 6 ^ 


4.714E 04 

0.0 

— 9-.G 

0.0 
0.0 
0.0 
0.0 


0.0 
0 . 0 - 
0.0 
0.0 
0.0 
0.0 
0»..CL 
0.0 
0.0 
0 , 0 - 
0.0 
0.0 
u.u - 
0.0 

..JUJU 

c.o 

0.0 

-0^0-- 

0.0 

0.0 

— CtO — 
0.0 
0.0 


AVERAGED 

DIFF15R.FLUX 

**TOTAL** 

#/CM * * 2 /S E C / K E V 

7.677E 02 

— 7,3-OL-S-OS 

6.350 E 02 
5* 339 E 02 

3T679H 02: 

1.601E 02 
SjlISTE 01 .. 

1.987E 01 
9.306E 00 

— 3^967&-04 

1.526E 00 
7.242E-01 

“4T I T 2E-01 

2.485E-01 

.. juAa&ErQ i 


1 . H 73 E -01 

1.039E-01 

-6*-37SE~Oa- 


0.0 

0.0 

-0, 0 - 

0.0 

0.0 

“TJ.-O" 

0.0 


2.920E-02 
1.087E-02 
4 . iaiE " 0 3 ‘ 
1.578E-03 
■£.♦5.3.3, EnOA^. 


3.045E-05 
0.0 
Q 1 Q 


0.0 

0.0 

-oiro- 

o.o 


Tcc^/ll 


^♦*,********************^^^^ 


PER IOD 
‘NUMBER 


1 

2 

3 

4 

5 

6 

7 

8 
9 

10 
11 
12 
13 
* 14 

IS 


PEAK .'lUX 

ENCOUNTERED 

#/CM**a/SEC 


POSITION 

LONGITUDE 

COEG) 


AT WHICH ENCCUNTERED 
LATITUDE ALTITUDE 
tOSG) (KM) 


0. 0 


o*0 


a* o 


0.0 


4.938E 

00 

1 * 097E 

02 

6.484E 

02 

1 *123E 

03 

1 .590E 

03 

1 *446E 

03 

9.210E 

02 

4 . 731 £ 

02 

7* 375E 

00 

0.0 


0.0 



-93*364 
-» 17,700 
-143*036 
-166*370 
33*166 
16.709 
-33*686 
-32,395 
“ 40.402 
-40*020 
-48.738 
“58*428 
—62 * 46 3 
-30.578 
- 54.922 


3*78 

3*?4 

2*69 

2*44 

—26*15 

—27*43 

-23*69 

-27.12 

-28*70 

-27*18 

-23*78 

-18.88 

-9.38 

9*10 

8*67 


400*01 
400.00 
400*00 
399*97 
391 *92 
393* 12 
390.15 
392*72 

394, as 

39 7 a 24 
398.07 
398.57 
398.95 
399,76 
399.75 


ORtllT Tint* FIELD(E) 

(HOURS) (GAUSS) 


0.03333 
1 *b6o 67 
3. 10000 
4 *o 33 33 
7*20000 
8.76667 
10 .23333 
1 1 .83333 
13*43333 
15.00667 
Id . 66664 
i 6.266 66 
19.69999 
20 . 0 Dd 67 
^ 1*59999 


0*27370 
0.27075 
0.27584 
0 *25660 
0*24903 
0.23 857 
0*21 126 
0*20624 
0 *20542 
C .20041 
0.20235 
0 * 21 81 7 
0.25142 
0.27317 


LINE(L) TOTAL FLUX 

^ PE-R-ORei^ 

( E* R. ) #/CM**2/aREI T 


1.14 
1 * 09 
1* 06 
1*04 
1.65 
1.69 
1.35 
1. 34 

u*r 

1.29 
1.21 
1. 16 

1.15 
1 • 12 
1.25 


ova 

0*0 

fl*-0 

0.0 

7.360E 02 

7 *'C 34 E~^C "4 

4.483E 05 
7.912E 05 

T 73 BS E "05 

6.323E 05 

3 *. 9 & 1 E -OS 

1.704E 05 
1.4J2E 03 

- O. 

0.0 




p p 

*=J w 

H— I 

Q 

%& 

f 

§s 

>o 


PERIOD 

NUMBER 


1 

2 

3 

4 
c 

6 

7 

8 
9 

10 

11 

12 

13 

14 

15 


PEAK FLUX 
ENCOUNTERED 
ft / CM **2/ SEC 


POSITION AT WHICH E 
LONGITUDE LATITUDE 
(DEG) (0£G> 


NCCUNTEREO 

ALTITUDE 

(KF) 


0*3 

0*0 

0.0 

0.0 

3 » 701 E OC 
4 .484 E 03 
2.242E 04 
3*4255 04 
3.597E 04 
6.S17E 03 
9 * ial£ 02 
2a 532E 02 
2*1683 01 
0, 0 
0*0 


-93.364 
■1 I7.70C 
-142*036 
■1 66.370 
-22*659 
16.709 
-15.890 
“24. 17J 
-23.671 
—32*006 
-46*738 
-58.428 
-69. C48 
- 30 . 5 TB 
“54.922 


3.78 

3 a 34 

2*89 

2.44 
-1*78 
-27.4 3 
-25*73 
—28.21 
-23.14 
-25.50 
-23*78 
“18*88 
-1 2.36 
9* 1 0 
8 .67 


400.01 
400.00 
400.00 
399*97 
383*78 
393.12 
591 .55 
394*0? 

396.80 
397 • 04 
398,07 
398.57 

398.81 
399.78 
399.75 


OFtoIT T IMt FIELD(a) 

(HOURS) (GAUSS) 


0 . 05533 
1.56667 
3 • 100 00 
4 .63333 
6.93333 
8.76667 
10. 2c667 
i 1 o 866 67 
1 3 *aJ 0 00 
15.10000 
1 6*66664 
Id. C. 666 & 
1 9.86664 
£0 . 06u 67 
31 .59999 


C. 27871 
0*27270 
C. 27075 
0.27584 
C.231U 
C, 24903 
0*22582 
0*21846 
C *21 863 
0.21 C67 
0*20041 
0 .20235 
0 .2 X 64 C 
0*25143 
0 .2731 7 


LINE(L) 


CE.R.J 


1* 14 
1*09 
1*06 
1. 04 
1 « 11 
1.69 
1.45 
1*43 
1.43 
1.32 
1*21 
1.16 
1*14 
1*12 
1*25 


TOTAL FLUX 

PER ORE IT 

#/CM**2/CRBlT 

o.o’ 

0*0 

0.-0 

0* 0 

2* 041 E 02 
? • 78 8 E 06 ' — 

0* 02 7 E 06 
1.389E 07 
1 • 445E 07 " 

2.756E 06 

3*225E~05 

9.800E 04 
7.815E 03 
0.0 — 

0*0 


TMl dfl 


— »» i . » # -r ,\ , c.,,v cti nv *■!. i Ti-i c.VA pr*TTF PARTICLE F NV I fi C NM ENT S : VETTES AP8* AES* «!/ Cl cr T DnM<; /APR - UF= 1 .0 ** 


wm^m******************************* 

A „ 1LntT A| FI 1JX STLDY aITH CJ4PCSITF PARTICLE FNV I RCNM ENTS : VETTES AP8* AGS* AG 
11 3K?iftTAlETY fUjIIs ( 5JF) APPLIED PCfl THIS RUN ARE: FOR PROTONS <APSJ - UF= 1 

»-* MiTMtTlL COORDINATES H AMJ L CGMPUTE.D BY I NVARA OF 197 2 WITH ALLIAGi vflODEL 
1% «H^e : ST S*/500 KM « 1 NcCl”ATICh= 2 ? rEG ** PSBICEF* SOtJKM ** APOGEE= 


A. o; FOR INNER ZONE ELECTRONS < AES) -UP * l*g ** 

*« MAGNfcT*lL ' COORDINATES rl AMJ L COMPUTED BY INVARA 1 ~ ^OOKW^ ^L WImV T AnePlBM4 8 »♦ PCRI OD - 1 *3T T ^ * » - 

**** * *» « 4 * *********** PROTCNS ***** y ***^Tg*^** ^^^ ■ ■■■ — 

»* T A HI F PF PEAK AND T CT AL FLUXES PER PERIOD * ENERGY >5* OCOWEV . ** 
fr^***^** ********** ********************** ************ ******* ****** 


y ... 

PERIOD 

NUMBER 

P^AK rLUX 
F NCIJUN r ERED 
ft/ CM^ P-/SEC 

pnsiTic 

LCNGITLCI 

(DEC) 

AT WHICH ENCOUNTERED 

ORBIT TIME 

FIELD (B) 

LINE ( L) 

TOTAL FLUX 

• \ V 

■ LATITUDE 
(DtG ) 

ALTITUDE 

(KM) 

[ HOURS ) 

( GAUSS) 

( E. R. ) 

i L m UR I* 1 1 

#/CM**2/GREIT 

• *7 

t 

2 

0* 0 
0,0 


-97*513 
-1 19.514 

3.70 

3.16 

500.01 

500.01 

0.03333 
1 ,60000 

" 0.2661 0 
0.26116 

1.16 
1.10 
1 - 07 

0* 0 
0.0 

O- ft „ 


3 

4 

0.0 

0.0 

02 

-143.515 
-168.514 
32 * ? 1 d 

2.62 
2*07 
—^6 .44 

500.00 

499.97 

492.36 

3*16667 

4.73333 

7.36666 

0.26476 

0.24865 

1.06 

1.68 

0.0 

3.735E 04 


6 

7 

6 • 33 1 L 
1 .654t 

02 

03 

-t S.29S 
—25.91 5 
-27.602 
-44.741 
-37.785 

-19.38 
-24.0 2 
—23.26 
-28.70 
-25.76 

488.08 
490. S6 
494 • 3 3 
494.99 
497.89 

B .83333 

10.46667 
12. 13333 

ovfc-t-ai-e 

0.20780 

0.20731 

1 * 3L» 
1.36 ' 
1.42 

D* EB*L 'tl J 
1.324E 06 
1.886E 06 


3 
C 
1 J 
1 1 
12 

13 

14 

15 

2,B2bG 
3.111c 
2 *734E 

0 2 
03 
03 

13 .75333 
15.43333* 

0.1 9843 

IT30 

1.30 
1 » 71 

1 • y46L UP 
1.408E 06 

nc; 


1 *645£ 
2 . OBOE 
4 .777c 
0*0 
0.0 

03 
0 2 
01 

-55.371 
-59.112 
-71 .022 
-33.525 
-56 • 55 1 

-24.1 3 
-16.58 
-10.50 

.498. 12 
498.80 
498.95 

17. Oo33 1 — 

18.70000 

20.33331 

0.19647 

0.21323 

1.17 
1.15 t 

4.680E 05 
7.590E 03 


11.0 6 
1 0 .56 

499*90 
499. 8S 

20.53331 — “ 
22.09999 

0.27395 

1*16 ‘ 

1.32 

0 • 0 
0.0 


** DHBITAL FLUX STLOY WITH COMPCSITEFAkTICLE ENVIRCNMENTS. ^ETTEb AP8, A£5» A61Y FUK I NNER Z CNE ELECTRONS (AEEI - UF= l .0 ** 

:: ^^^rJSu^?N2^s‘r;r[ L ^2 P G^o T S5'i^ARrcF: H »ii!«|g;S^ 6 i2ssit nooSffl ^syg uise 

** TABLE OF PEAK AND T CT AL FLUXES PER PcRlOD : cNERGY >*5000MEV ** 


xi: T AH 1 - OF FrAls t* rvlj | LI »L r U-UAtto >_rv rcmui/ * — ■ . 7 . ' TL . . 

**»#JSV******<*****^*******«*************»** j,t * j> ** ,t * ,,t<t *** *********** 


PERIOD 

PEA* F^UX 

NUMBSP 

ENCOUNTERED 


*/CM * «J./SEC 

! 

0,0 

2 

0*0 

3 

0.0 

4 

Oi 0 

5 

4,Co3£ 03 

6 

2.01 6c 04 

7 

6.390c 34 

8 

8i326E 34 

C 

8.566c 04 

to 

2.2h-3c 04 

n 

3 * 24 1 e 0 3 

‘ 2 

6.003c 22 

13 

4.3Q3C 01 

14 

1 * 332E 0 0 

15 

0.3 


POSITION AT WHICH ENCOUNTERED 
LONGITUDE LATITUDE ALTITUDE 
( OF G ) ( n F. G ) (KM) 


-91.5 IE 
118.51 * 
•143 .515 
163.514 
32. 216 
-8.140 
-18. 265 
-27.602 
-?*.394 
-37. **55 
-47 .991 
-59.112 
-71 .023 
—95. 050 
-53.551 


3.70 
3.16 
2 .62 
2.07 
-26 .44 
-22.04 
—25*95 
—2 3.26 
-26.1 7 
-’5.70 
-21.80 
-16.58 
-10.50 
- 11*01 
10.56 


500. 01 
500 <* 71 
500.00 
499. 97 
4 C 2 . 36 
489 .39 
491*91 
494.23 

496.89 

497.89 
498.47 
498.80 
499. S5 
498.77 
499.88 


ORBIT TIME 

FIELD<0) 

LINE(L) 

TOTAL FLUX 




1 PER unci 1 

( HOURS ) 

( GAUSS) 

( E.R. ) 

#/CM**2/0REIT 

0.03333 

0.26 6 ID 

1.16 

0.0 

1 .600 00 

0 .26116 

1.10 
* . n* 

0.0 

q, Q ■ 

-3* 16667 

C-tC'&O-f <> — 



4.73333 

C. 26476 

1.06 

0. 0 

7.36666 

0.24865 

1*68 

1.217E 06 

- ©‘•86666 

'0'F£24T2~ 

1t44 


10.50000 

C. 21473 

1.45 

2.479E 07 

12.1 3333 

C. 20731 

1.42 

3.722E 07 

13.80000 

0. '2 0644 

1741 

4.“^25E 07 

15.43333 

C. 19842 

1.30 

9. 886E 0.6 

17 .06667 
18.70000 


* . oo 


yZ-Go — 

"0.19647 

L. 17 

2. 587E 05 

20.33331 

0.21323 

I. 15 

1.404E 04 

21,89999 

VTZZZZ*- 

1.10 

2. u2 

22.09999 

0.27355 

1.32 

0. 0 


7 




****** ****** >4 #**-« **** *.*.**.«* <****^ ***** *<rtV. Hr ****».>************ ******** ** *********** **♦ ************ ************************************ 

^UNCtRTA .»Vy VaSs^ufj ^Stohs*? A^ f-’uF^f.of S^nSIS 1 ?^ elects VaIsV U - Uf^iTo g 

** MAG ^^ T i < “ . ^ g p 9[ NA T^ s .A ANJ . L _ C ? Mp ^It D PY. INVA(;A rF 1972 *1TH ALL-1AG, MODEL 4 : BARRACLOUGH ET. AL. 168-TERM 1975 { * TIME= 1984.0 ** 

-'-** Viitrt'Crrt J S' 2 ? tr9 / 1 ' OO Ki4 v -» *»i< ^tiP-fCtF^ -60GKM ** APOGEtr = bOOKtf 4* 0/L ORBIT TAPE! -q , nS 44 <S -**■ -PeR*¥-B0»~ i.fii 1 - ** 

***** ******* «* ?* * ***** «t**s** * ** v * *■. % <* 4 + ** ************** ****:********** ***** **44* ** M *************** ************************************ 

* **?44tf * * »t m **< * *4 * ***** PROTONS ****** ****** ************* T 

PETTR- rRU -TCTAU -LUXE^ 


“*« t AtsLc C1^f^^R"'rRtr-rCTAU -LUXE^ PER PERIOD J ENERGY >5.000MEV ** 

*** ***»**«***,< **+*r*v* ************** r ***4t ***** #* **************** *** 


PERIOD 

pj-AK flux 

POSITION 

AT WHICH ENCOUNTERED 

ORBIT T IME 

FIELD! E) 

LINE ( L ) 

TO TA L FLUX 


NUMtt&W — 

trNeaUf*r-TrRLD — 

fr 

“tAT-iT'UEE 

alt ituoc 

— — - 



—PER GR-BtT- 



ti/C(A *« 2 /SCC 

< DEG ) 

(DEG ) 

(KM) 

(HOURS ) 

! GAUSS) 

( E. Ra ) 

*/CM**2/CREIT 


I 

i.'o U 

= r 9T.'E5E 

J^T 

' 600.02 

0.03333 

C. 25426 

1.18 

— 0*0 ’ - - — 

— 

2 

3i J 

**) 1 9 • 365 

2 .96 

600.01 

1 «uj j33 

C. 24934 

l« 12 

0 . 0 


i 

CLculi 

_ -I4n..-Q72 

4,30 - _ 

.. -.600,00 . 

3.22333 

0,24752 

la 09 

0 . 0 


4 

I > 097 1_ Dl 

41 *007 

-22. ?7 

690.23 

5 .80666 

0*25056 

1.56 

3.118E 03 


6 

— 6 — 

4. 03 6 l 0 2 

■ . ... i.. y 7^fo. e>r ,.. j 

? J • 337 

-PA.96 

591.39 

7.50000 

0.23577 

1. 64 

3.644E 05 


7 

5 . 206c 02 

-i^see 

-?4.22 

590 .88 

9.033 j3 — 
1 0 .70000 

- 0 , £0742 
0.19747 

1.36 - 

1. 36 

— •' ■! ■>■ 57-£’£"'0to - ■ — - 

2.839E 06 


8 

5 • 31 3 c. 0 3 

-11 * 5*5 

“?8.26 

594.37 

i£. 40000 

0.19663 

1.40 

3# S94E 06 



4a /CIc U 3 

— J i «b b □ 

=T3“.?E' - 

—695'. 92 

-“14.100 00 " 

0.19500 

I® 38 

j, 46 BE 0 6 


! 0 

4.225c 0 j 

-33*64 8 

-24 ,23 

f 98. 35 

1 5,00000 

0.1 9105 

1.31 

2 • 692 E 06 


U 

2 » 63.1 £ Q_2 

-48.313. 



6SLS.-75 _ 

_ J. 7 .40666, 

Q. 18565 

1.22 

1 ■ 763b 


1 2 

i » □ 34 c 02 

-eo*7ce 

-14.53 

596,57 

1 V. 13332 

0.19164 

1 . 16 

9m 145E 05 


1 3 

- -— .» — 2 4 

1*1398 02 

— -— Q j J 

-73 #930 

-8.4 9 

jq n ~ 

699.05 

20 .79999 

0.21056 

1.16 

3 . 90 IE 04 




J 1 JJf 1,1 

7TZTIT' 

599, 8 3 - 

— £0,9d66o 

— 0 .53923 

— - 1 . 2 a 

0^-0 







^ rS^Lc^F^ HhAK AND TCTAU ~FL UXF5 PER PERIOD 1 "ENERGY >.5000MEV ** 



PEP IOD 
NUMhiiF^ 

Pl ak flux 

in * ^ 0 |J ^Jf j T [ , , 

POSITION 

AT WHICH 

ENCOUNTERED 

□KBI1 TIME 

FIELD! B) 

LINE! L) 

TOTAL FLUX 


1 

///Cm* *4 /SEC 

— i>;'t3 

(DEG) 

t trA i I'T'tiC 

( DFG i 

£ — ~A L T-f-TU-B E 
<KM) 

( HOUriS ) 

( GAUSS) 

(E.R. ) 

■ PER QR4H-T — 

4/CM**2/ ORBIT 


2 

3 

0 , 0 

£U-J 

"9? * &3C 
-119.385 
-^TT.I 45 .072 

3 a 5 ? 
2,96 
^ 2 . ACL 

6"0 0.02 
COO. 01 
*nn. nn 

^0 ,'033 33 

1 .63333 
3u. 233 33 

5.63333 
7.43333 

0.25426' 
0,24534 
_ 0.24752 
0.24429 
0.23117 

t.tb 

1.12 

~crro 

0.0 


4 

5 

1 1 "j 

2 > 3 9 I E Oi 
1 q60v3l 04 
^ * 401-^ — Q A - — 

34.799 

6,919 

-20*84 

-20.35 

5B8.9I 

£89.74 

— — 1 . 09. 

1 . 50 
1.48 

, . Q» 0 . . 

4.206F 04 
7.818E 06 

— ©_© 

7 

8 

1.3236 3£ 
1.811E 35 

-21.09! 
-31 .645 

-26.08 

-28,26 

592.20 

594.37 

9-,-0666?- - 

10.73333 
12.400 00 

— “8-.21-B : i r 5 
C.2040C 
0.1 5663 

1,*5— 

1.44 

1.40 

- 2.-787E 07 

5, 492E 07 
8.123E 07 

*=1 to 

Prl O 

? 0 

U 

5 . 220 t£ Ji*. 
i P 06 

5 .505 
-36.668 

—27 .26 

-24 .23 
— 1 9.88 

bV7 i 1 i 2 
598. 35 

Cft ft 7 C 

*- T4T13333- 
1 5.80000 

C. 20017 

0.191 05 

- T.4-3 

1.31 

8 . B4"2E 07 — 

2.631E 07 

H ■* 

i 2 

?.3o4c. 03 
8,206c JI 
3 y‘4uUlI 0 G 

-60.796 

.930 

— 9*9‘>659 — 


._ M J f J 

1.7 ,.46666. . 

19.13332 

20.79999 

-0-.1 8565 . .. 

.1,22. 

4_m,fiSl E 06 

— § 1 

13 



— 1 4 * 5 3 
-8,49 

59 8.97 
599. 05 

C .19164 
0 . 21 0 S 6 

l.ia 
1 , 16 

7.452E 05 
2.764E 04 

s« t. 

tr 

A — ^ 




^ • i C" 

~59d at9 0 ■ 

22-i399-9v 

‘ G-*-2-fr64"6 — 

- — W-HL 

— B-w4 OO& —OS 

PAGE IS 
QUALITY 





Toj^. /lr 





c 


TABLE 


TABLE _ 




ST 29/430 KV 
CIRCULAR 

INCLINATION: 29 OEG 

perigee: 40 c km 

apogee: 400 KM 


*** -r EXPOSURE ANALYSIS **** 

PROTONS ELECTRONS HI 

( E>5* CO OMEV ) CE > • 50 0 OMEV ) 


PERCENT OF TOTAL LIFE- 
TIME SPENT IN FLLX-FREE 
-REGt P K S *~ OP SPACE Z 

PERCENT OF TOTAL LIFE- 
SPENT* IN HIGH- 
INTENSITY REGIONS*- OF 
VAN ALLEN HELT S 2 

PERCENT OF TOTAL DAILY 
flux accumulated in 

-HIGH-INTENSITY REGIONS: 


<30*00 * 


89*03 % 


C. 97 X 


0.0 % 


31.65 % 


0.0 X 


******************* ************* **** ************* ******* 

* <1 PARTI CLE/CM**2/SEC 
~ + >1#E5 EL/CM**2/bEC OR 1.F3 PR/Cfr **2/SEC 


ST 29/400 KM 

C IftCULAP 

inclination: a? deg 

perigee: 400 km 

APOGEE: 400 KM 


* PERCENT CF TOTAL LIFETIME SpEET”TNSTCE AKD 

* OUTSIDE THE TRAPPED— PART XCLIL -RAD XA X JC N B ELT— * - 

INNER ZCNE -TI-* 2 100*00 X 

(1*0 < L < 2.6) 

OUTER ZCNE -TC- 2 0.0 X 

<2.6 < L < 11.0) " 

EXTERNAL -TE- “5 OTO X 

il > ai.ov 

TOTAL 2 -1-00 n 00— X 


*TIML IN INNER ZCNE MAY BE SUBDIVIDED AS FOLLOWS: 


U UTS IDE 

TRAPPING REGION : 

26 .S3 

X 


( l .0 

< L < 1 .n 




INSIDE 

TRAPPING REGION : 

73.47 

X 


(1 .1 

< L < 2*8) 



w 







TaMtd£ 




TABLE _ 




TABLE _ 


ST 25/500 KM 
C 1 RCULAR 


ST 29/500 KM 






inclination: 25 deg 


L J.KLULAK 

inclination: 29 

DEG 





PtRIoEE: 500 KM 


perigee: 500 

KM 





apogee: st o km 


apogee: soo 

KK 















f PERCENT OF TOTAL Lir ET I ME SPENT InSIDE 

AND 

RFI T 



* 


PROTCNS 

ELECTPCNS HI 







( E>5 • 00 0 ME V ) 

( E> o SO 0 0MEV ) 

INNER ZONE -TI-* :■ 

100.00 

X 



PERCENT OF 

TOTAL LIFE- 


i 1 .0 < L < 2.B1 





UHt bHtNT IN FLLX-FPc* 

REGIONS* OF SPACE : «Qd * 

85.83 X 

OUTER ZONE -TO- : 

0.0 

X 



PERCENT OF 
TIME SPENT 

TOTAL LIFE- 
IN HIGH- 

1 cTD s L 

1 





' 

External : 

- 4L > 11.0) 

" 0 . 0 

— 



INTcNSITY 

REGIONS* OF 







VAN mLCEN 

BELTS : A. 17 X 

0.0 X 


lDOl OO" 

-x — 



PERCENT OF 

TOTAL DAILY 








*TIME IN INNER ZCNE MAY BE SUBDIVIDED AS FOLLOWS: 


HIGH- INTENSITY REGIONS: 


75.84 % 


0*0 % 


OUTSI DE TRAPPING REGION : 22*36 X 

(1.0 < L < 1 .1 ) 


INSIDE TRAPPING REGION : 77.64 X 


**** *«* ********* **ar**» ******* ** *t * 4 * ** *1 ************ ***** 

’ * <1 PARTICLtl/CM**2/SEC 
+■ >1 £ E L/C^a/afO DR ?»E3 PR/CN* *2/ SEC 

o o 

•Sfl » 

>d O 

gg 

{d ^ 

JO hh 
rn 

%% 

E d =3 


(1.1 < L* < 2 .8} 


ToMutiL 


T ABLE 


TABLE 


5 t as/ocn km 

c+HCHJL-A^ 

INCLINATION: 29 DEG 

PERUccS 6 TO KM 

~PQG£iTs oO 0 KM 


ST 29/600 KM 
CIRCULAR 

INCLINATION: 29 DEG 

PERIGEES 600 KM 

APOGEE: 600 KK 


V**V"FXP'-JSJPh ANALYSIS 


PHCTCNS ELECTFCNS HI 

CE>5o COOMEV) ( E> • 5000MEV ) 


PERCENT OP TOTAL LlPr- 

TIME SPENT IN FLUX-PREt " 

• R fc- G - i -i T N jr* — 0 F - CP A C E- - T L E ■ . 4 1 ? i -*-5 % ■ 


* PERCENT OF TOTAL LIFETIME SPENT INSIDE AND * 

* OUTSIDE THE TR A P PE D- PART I CLE RAD I AT I CN_BELT_* 

INNER ZONE -TI-* : iooT6o~~X 

tl.O < L < 2.BJ 

OUTER ZCNE -TO- 1 07b X 

C2.B < 4, < 11^0) — 


PcrTCcN'T "OF TOTAL LIFE- — 

TlftlF SPI.N.T--L.N->.r.Iih=: 

INTENSITY REGIONS* OF 

VAN ALLEN BELTS : 7«64 * 0*33 % 


EXTERNAL -TE- T 0.0 — %' 

(L > XI .0) .... 

TOTAL - t I-OO^OG-% — 


PERCENT (IF TOTAL DAILY 

FLUX ACCUMULATED IN ' VtIML IN INNER ~ZCNE MAY BE SUBDIVIDED AS FOLLOWS F 

-B*6H— IN TlN SI TV R r _CH H4S4 4 - S g- l - Q— h — 3‘6-*84--rfi - 

OUTSIDE TRAPPI NG REGION : 17.64 X 

{ I .0 < L < 1 .1) 


*-*.**;*:** ** **:***¥^ *****»».**•*:♦ *4 **$*****^*?JfJ»*:>)c>ts**rr ********:*: 


INSIDE TRAPPING REGION : 82*36 X 

Cl .1 < L < 2.8) 


+ <1 PARTIClE/CM**2/SEC 

+ >1 • E 5 FL/CM^d/icC OR T. £3 ’ PR/CM* *2/ SEC 


TcdWfL'L'S 





m?SSJ*£ *7nnSS?IS5ie*^ J APPLIED FOR THIS RUN are: FOR PRCTCNS (APS) - UF= 1«0; FOR INNER ZONE ELECTRONS (A£5) - UF~ 1*0 ** 

H ^ COORDINATES B AND L COMPUTED BY IN VARA OF 1972 WI TH ALLMAG* MODEL 4: BARRACLOUGH ET.AL* 168:-TRH 1975 4 TIHE“ 1584*0 ** 

29/ r 4Ul) KM ** IKLLi NA t i UW^ 5PDEG TI PERTGEES 4 UUKH ** AHUistt—'"’*' 411 JKW"** — U71Z — UNA IT " TAP E T IU W 44C — ♦ ‘ ▼'"PCfflCng l‘- + »4 3 — **r- 


******************* 4**4 4 44**4 4 4 4* * 4444 * 44 * 4 * 444 * 4 *** 4*4 ******** 
***** ALUMINUM DOSE FDR MISSION DURATION OF: 1-00 YEAR(S) ***** 

» t ********************* *4 l********^ fc ^ ** * a **^ *** * *^ AAA*** 


SHIELD THICKNESS 

L ALUMINUM! 


ELECTRONS* 


BREMSSTR- 

AHI IINC 

“ J1 U ' ’ ' “ 

_ PROTONS _ 



TOTAL 


Z T 

<GM/CM**2) (KM) 

T 

1 MILS ) 

INNER ZN* 
(RADS-AL) 

OUTER ZN. 
(RADS— AL J 

TOTAL 
.1 RADS— AL) 

TOTAL 

(RADS-AL) 

TRAPPED** 

(RADS-AL) 

SOLAR + 
(RADS-AL) 

TOTAL 

{RADS-AL) 

ALL SOURCES 
(RADS-AL) 


0*01 

0*05 

0*04 

0*19 

1 

7 


mmM 

7.742E 02 
9.477E 02 

0*0 

1.043E-01 

6.226E 01 
5.140E 01 


6.226E 

5.140E 

01 

01 

7.804E 03 
9.992E 02 


0*25 

Q_*£Lfl 

0.93 

uas_ 

36 

73 • 

4Cm a rue 

4.398E 01 
q-7<34F 00 

wmm 

2*U/Uc 02 
4-398E 01 
9* 794E QQ 

o*4*J4b-62 

6.466E—02 

5.217E-02 

4*bl Oh U1 070 

3.657E 01 0*0 

3.132E 0! 0-0 

~*tsiol 

3*657E 

3-132E 

TTr* 

01 

01 

35-322E 02 

8*06 IE 01 
4.- i i n t 


1 *00 
1*50 



3 *70 
5*56 
7*4-1— 

146 

219 

292 

9.823E-01 
4.7S6E-02 
1-.-771E — Q3- 

0*0 

0*0 

— n n 

9.833E-0X 

4.796E-02 

4*119 E— 02 
3*53 5E— 02 

1.14 1 tr. ^ rt n 

2.7C7E 01 
2.447E 01 
-S*246£ Ol 
1 *935 E 01 
1.523E 01 

0- 0 
0*0 

H.707E 

2.447E 

01 

01 



■■■KEn 

11*1 1 
18*52 

437 

729 

4.826E-06 

8.6S7E-11 


4.826E-06 

8.697E-11 

— m k y t:*** 

2.604E-02 

1.935E-02 

&4-0 

0*0 

0*0 

■ 2*246E- 
1.935E 
1.523E 

01 

01 

-04 

1.938E 01 
1.S25E 01 


20.00 

— 30-00 

74.07 
-Mi* n.. 

2916 
—4.3.74 

4* 8 62E— 59 
0*0 

« 

1 <OU ft I— <£-3 

4.602E-5S 
-JUG 

rrtrsBE — 02 * 

3. 206E-03 
L*DjO.0.ExO3 

~'9«W0E~~00 — 
5.152E 00 
3 *1 77£ QO 

-otto 

0*0 

P*P 

9,seog- 

5* 152E 
3*1 77E 

-xro- 

00 

00 

5* 1S5E 00 
3.17AP Qfl 


40*0 0 
50*00 

1 48* 1 5 
185*19 

5833 

7291 

0* 0 
0.0 

^■i 

0.0 

0*0 

3.113E-04 

9*672E^05 

2*1 06 E 00 
1.45IE 00 

0*0 " "’ 
0*0 

'2.106E 
1 *451 E 

00 

00 

— x£JL?.P.Sn — y. u . . 

2.106E OQ 
1*451£ 00 





-♦—ELECT fir, h MnnFis: 


*. ..SOLAR PROTXN. -MODEL. 


AES 5 INNER ZONE-SOLAR M IN 


MODEL DATA* 


AEI75 CUTER ZONE— INTERIM MODEL WITHOUT SOLAR CYCLE DEPEhDENCE* 

F O B ENE R£X ES ^AOO.V-E 1 *5_MEV_« THIS MODEL CO NTAINS UPPER £ 

LOWER LIMIT VALUES TO ACCOUNT FOR DISCREPANCY BETWEEN 
EXISTING OATA SETS* THE AEI7-HI FAVORS VANPOLA*S FIT 

TO OV1 - I9 DATA - WHILE AEJ7 - LO I S MORE R E-PR&SENTA T-IAE-GF 

ALL THE DATA SETS PRESENTLY AVAILABLE TO NSSDC. 


SOLPRO: SOLAR FLARE PROTONS AT l AU 

(UNAT-TENLATeO^lNTERPLANETARY) 

FOR CUTOFF OIPOLE SHELL OF. 5 E*R. 

fur i au s i2»mu*.u = 9orrnr of ait events *- : 

100*00% GEOMAGNETIC SHIELDING APPLIED 


~» IHfc At:* /-Ml VbRSlUN IAS U S E D FUR T H E SE CAL LUL ACTONS « 


** PROTON HC DEL: 

AP 8- HIC: - T -RA PP E O -PR QT -CN S -S Q LAR M IN 


NO UNCERTAINTY FACTCR WAS APPLIED TO THE MODEL DATA* 


NOTE! Q DENOTES THE DEGREE^ OF“^ONFlO^«^CKKTlTSHeS 
I2r-5?5IS N ~! a RESULTS, NAMELY THAT FOR THE 

gpHCLF-IC-J»USS t n N BU R A T -I-Q N — T - H F ■ ■ C. AI riJt.A.TF D 

^i! E NCES ARE THE SMALLEST VALUES WHICH WILL 
NOT BE EXCEEDED BY ACTUALLY ENCOUNTERED 


It IS NET ADVISABLE TO EXTRAPOLATE THE SOLAR 

pngtl J ’K SPEC T RA NEI T H E R I Q *ARD5 "L0~WER~ N U R 
TOWARDS HIGHER ENERGIES BECAUSE THE DATA SETS 
USBD^LH ThF, .. CONSTBUCTinN HF -THE— M QDEI — t SATFl — 

tiJ, E t ? E f225 EMe 5i T ? MADE during the 2oth solar 

CYCLE: 1964-1975) DO NOT CONTAIN INFORMATION 
FOR E<TU AND - ET^ OO P t E Vn; ' 


O o 

*3 & 

83 

w £ 

S, 

c- Q 




T a $h 4 r 










****4 4 ********* ******** ******* 4 *44 * * **4*44 *4*4*4 *4 4* 4 ^“7 *4**''*** 
***** ALUMINUM DOSE FOR MISSION DURATION OF: 1 4 00 YEAR(S) ***** 

tUrjrtift ************** 4*4* **♦ ■ * ■* * * 4**j*4* »** *»*» * ***** ** *********** 


SHIELD THICKNESS 

CALUMINUM I 

— 

ELECTRONS* 


BREMSST R— 

" -W 

_ PFOTCNS 


TOTAL 

Z T 

<GM/CM**2J (MM 1 

T 

( MILS 1 

INNER ZN. 
(RACS-AL) 

OUTER 2N. 
(RADS— AL J 

TOTAL 

CRADS-AL1 

^TOTAL 

CRADS-ALJ 

TRAPPED** 

(RAOS-ALJ 

SCLAR+ 

CRADS-AL) 

TOTAL 

(RADS-AL). 

all -^cuflees 

IRADS-AL) 

O.OI 

0.05 

0.04 

0.19 

1 

7 

2.336C 04 
2. 924 E 03 

0.0 

0.0 

2.338E 04 
2.924E 03 

0.0 

3.189E-01 

1 .753E oT” 
1.413E 02 

0.0 

0.0 

1.7E3E 02 
1.413E 02 

2.356E 64 
3.O66E03 

u«iO 
0 .25 

0 jlSA. 

U«J ( 
0.93 
1.85 

X 5 

36 

73 

1.3teE 02 
£tfi£6E Cl 

DTTT 

0.0 

_o_.o 

6. si. IE 02 
1.31 BE 02 
^-jL*as6E_.o.i 

ll974E-01 

1.592E-01 

* 1 i*2T9t‘ 02~" 
9.717E 01 
B.087E 01 

-tnro 

0.0 

0.0 

— I.Z19g 02 

9.717E 01 
8.087E 01 

l.OOJg-6^ 

2.29 IE 02 
1 - noap n i> 

1 .00 
1.50 

a-wO-o- 

3.70 
5.56 
7-.-4-1 ■ 

146 

219 

292 

2.86QE CO 
1.34 IE-CI 

0.0 

0.0 

— 0-^0- 

2. 88 OE 0 0 l.25TH^0T 

I.341E-01 1.079E-01 

B‘.B02E‘Tnr 

6.084E 01 
5^5 46E OI-, 
4.737E 01 
3.699E 01 

~ BTO 
0.0 
n _ n 

6.S02E 01 
6.084E 01 

/.102b 01 
6.10SE 01 

3 .00 
5.00 

rTTvenr 

11.11 

16.52 

437 

729 

6.4 29E-C7 
1. 005E-13 

0.0. 

0.0 

6.439E-C7 

1.005E-13 

7.948E— 02 
5.907E-02 

- u — ->■■■■»«■ 1 

0.0 

0.0 

4.737E 01 
3 .699 E 01 

.— 5.556E Jl : 

4.745E 01 
3.705E 01 

20.0 0 
30.QQ. 

74.07 
..,111.2 1 

O 

2916 

-437A 

2. O C Xfc— S X 

7.2C8E-77 

— Qa Q 

u. u 
0.0 

_ O.D 

2T5U6 /h— 3 1 
7.268E-77 
0.0 

'3 . 10 5b— 02 - 
9.818E-03 

2*3 09TE OT 

1 .255 E 01 

7.843E. _PQ — 

5.27QE 00 
3.690 E 00 

“OWTT 
0.0 
Q. 0 

""2.3Q9E ,,M ‘01 

I.255E 01 

S.278E 00 
3.690E 00 

— 2T3T3E-* Ol 

1.256E 01 

OA c c n 

40 .00 
50 .0 0 

148.15 

185.19 

5633 

7291 

0.0 
0. 0 

0.0 

0.0 

0.0 

0.0 

9.578E-04 

2.983E-04 

"o.o 

0.0 

uJ75 _ _ x L . 

5.279E 00 
3,690E 00 













* El FCTKflh 

-HQ. PELS 1 






.+ SOLAR PROTCN MCOELS 




AE5: INNER ZONE— SOLAR ¥ IN 


*AS — APPLIED— T-O T-HE— MODEL -DATA. 


sol pro: 


SOLAR FLARE PROTONS AT i AU 

CUN ATTENUATED-* — LNTERFLA-NETARYT 

FOR CUTOFF DIPOLE SHELL OF 5 E.R. 


AEI7S 

CUTER ZONE- INTERIM MODEL WITHOUT SOLAR CYCLE DEPEhDENCE. 
FOR ENERGIES ABOVE 1.5 MFV . THIS MODEL CONTAINS I1PPFQ E. 

~ FOR T AU- 12 * UF ‘AL gVENT-3~l 

100.0 OX GEOMAGNETIC SHIELDING APPLIED 


LOWER LIMIT VALUES TO ACCOUNT FOR DISCREPANCY BETWEEN 

EXISTING DATA SETS. THE AEI7-HI FAVuRS VAMPOLA B S FIT 
TO □ V 1 ■■ 1 9 DATA bhRILE- Agr7-t,n I.fi-UQflg-fl£an 1 r,^. TAT t VE r p 

NOTE: n OETCTESnfKenCEBREE-DP CtraFtD^NCE'TJ«&-T*rSfTES ~ 
TQ ASSIGN TO RESULTSr NANELV, THAT FOR THE 


ALL THE CAT A SETS PRESENTLY AVAILABLE TO NSSDC. 

i^W..lrU MI5SU1N DIJRAT-LON — THE — CALCULATED 

FLUENCES APE THE SMALLEST VALUES WHfCH WILL 
NOT. BE EXCEEDED BY ACTUALLY ENCOUNTERED 


int aci/ nx *CHiiuN ias ustu Fi3k irttst CALCULATION'S ' ■« — 

tttpftsrmn 

IT T55 MPT £ H \J T C API FT Xfl PVTDinni • -re tliC rm An 

HHU1UF NLuhUi 

AP8-HICS TRAPPED-PRQ-TORfr— SOLAH-M-TN 

ffiqTON™^TCreinHjTT^ 

TOWARDS HIGHER^ENERGIES^BECAUSE THE DATA SETS 

K ADE THE°ifTfi^foLAR 

CYCLES 1964-1975) 00 NOT CONTAIN INFORMATION 


NO UNCERTAINTY FACTOR WAS APPLIED TO THE MODEL DATA. 

FOR g<lfl-AHB E^ZOO MEVx -=— * 


V 


Iqt^g, 2 q 


fit**!* ?**?******■*♦*♦*♦* *^* ♦***********♦**♦****♦**♦ ♦♦»*♦♦♦*♦♦♦ t********************************************* 

_ r 

tt f FACTORS CUFI APPLIED FOR THI S RUN ARES FOR PRCTQNS (APB) - Ur= l.o; FOR INNER ZONE ELECTRONS ( AES J — UFs 1.0 ** 

■■*» MAGNETIC COORDINATES E AND L COMPUTED BY IN V ARA OF 1372 WITH ALLMAG. MODEL 4: BARRAO^CUGH ET.AL. I6B-TRH 1S7S* TIME* 1SS4.0 4* 


A 4 *•* 4 * 4 * 4* 44 4 44 4 4 *** 4 44 **44 ** * 4 ** 4 4 * * 4 4 44 * 44 44 4 4*4 4* 44 44 * *4 * * 44 * * 4 * * *4 4 * 4 * * 4 44 * * * * * 4* 44*4 4 * 4 * 4 4 * 4 * 444 * i 44 4*44 44 * *** *4 44 444 * **** 4* 

*444*4444*444*44 ♦* *4 4 44 4 4 4 *' V**4T*44' 4*444 *T44lF*44“*4 44444 44444*4* 

44444 ALUMINUM DOSE FOR MISSION DURATION OF! 1.00 YEAR(S) 44*44 

““ . . ^ 


SHI ELO THICKNESS 


CGM/CM442) (MM) (MILS) 


ELECTRONS* 


INNER 2N. 
(RADS-AL) 


OUTER ZN. TOTAL 
C RADS— AL ) ( RADS— AL ) 


S.2G1E 04 0.0 

6.7S4E 03 0*0 


5.26 IE 0 4 
6.794E 03 



BREMSSTR- 
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ALTITUDE: 400 KM 
ELECTRONS: Fyl.fl MFV 


Inner Zone Model: AE5 (Solar Min) 
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ALTITUDE: tlfin KM 
PROTONS: F>SO. MFV 

Trapped Proton Model: AP8 (Solar Min) 
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1322 
1660 
2008 
2636 
3537 
5 130 
7206 
10 281 
13349 
16469 

20 364 
19 628 
19489 

21 445 
25 766 
31209 
35 389 
40 673 
51 046 


-56*0 

I 

1 

1 

l 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

* 

1 
1 
1 
1 
1 
1 
2 
X 
1 
1 
1 
1 
3 
19 
58 
124 
215 
324 
439 
575 
702 
1000 
1145 
1346 
1623 
2 004 
2532 
34 73 
4587 
6952 
10T.60 
13707 
17312 
23502 
23827 
232 00 
247 63 
27651 
33942 
42737 
47 1 62 
5S377 
71 005 


-5 6.0 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

i 

i 

i 

i 

l 

i 

i 

l 

i 

l 

l 

i 

l 

i 

i 

i o 
38 
92 
162 
25 3 
362 
491 
671 
873 
1 028 
1223 
1494 
1871 
24 00 
3155 
4246 
6195 
8 766 
13 923 
18378 
23590 
27643 
26479 
27245 
3109 8 
3686 6 
46 524 
53 878 
61 55 8 
76 742 
10075 3 


-54.0 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

l 

1 

1 

1 

1 

i 

1 

I 

1 

1 

l 

l 

X 

1 

1 

1 

1 

1 

1 

1 

4 

22 

£2 

1 25 

2 04 
299 
412 
5 39 
712 
9 35 

1 0 56 
1300 
1644 
21 32 
28 35 
3665 
53 96 
77 36 
1 1 B 99 
171 31 
217 65 
293 92 
288 03 
30040 
31711 
33423 
465 24 

58350 
67026 
787 52 
1 04752 
137198 


-52.0 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

l 

1 

1 

1 

1 

1 

1 

1 

1 

l 

1 


1 
1 
1 
1 
1 
1 
1 
2 
14 
40 
06 
145 
219 
321 
426 
563 
767 
922 
1074 
1365 
1780 
2385 
3279 
4624 
6672 
9907 
25032 
19017 
20267 
28869 
29491 
32817 
36896 
474 61 
61742 
69474 
62666 
102674 
1 40950 
1 57270 


-50.0 

1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
l 
1 
l 
1 
1 
l 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
t 
1 
7 
27 
60 
10 4 
269 
233 
329 
433 
600 
72 2 
842 
1072 
1402 
1864 
2603 
369 2 
5695 
8544 
13399 
1808 1 
24939 
28421 
29463 
31589 
3598 4 
44564 
50724 
69304 
79841 
101751 
140547 
1 66441 
184131 


-48 . 0 

1 

1 

l 

1 

1 

l 

1 

l 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

l 

1 

1 

l 

1 

1 

1 

1 

1 

1 

1 

4 

18 
42 
73 
1 20 
l 65 
232 
322 
448 
538 
b 65 
8 45 
11 05 
1486 
20 55 
31 01 
4526 
6821 
10811 
14^97 
20828 
26423 
27552 
29017 
34195 
41054 
54794 
67071 
77811 
100067 
1 346 74 
179688 
167292 
226666 


—4 6. 0 

1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
l 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
2 
10 
28 
50 
62 
120 
167 
231 
317 
380 
497 
630 
62 Z 
1 1 7 i 
1617 
2298 
3562 
5374 
8465 
11673 
16607 
22324 
24467 
26599 
30718 
37285 
47Q83 
£2073 
73 352 
91747 
125471 
174 772 
188704 
220591 
202Q79 


-44.0 

1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
6 
17 
35 
57 
84 
US 
157 
226 
270 
351 
443 
61 1 
817 
1195 
1798 
2621 
4191 
6466 
8934 
1274 7 
18389 
20714 
22576 
26170 
31989 
41468 
56933 
67756 
8S683 
114217 
160989 
1 88630 
215062 
269204 
343574 


-42.0 -40.0 -38.0 -36.0 -34.0 


i. 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

i 

3 

11 

23 

37 

SS 

79 

108 

153 

192 

249 

312 

426 

605 

880 

1319 

2035 

3052 

4848 

6677 

9511 

13748 

17528 

18342 

21272 

26175 

35857 

49768 

59301 

75928 

102233 

146053 

177746 

204233 

257520 

343719 

369207 


1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
l 
1 
1 
1 
t 
1 
1 
6 
15 
26 
36 
55 
74 
103 
129 
166 
220 
300 
421 
647 
965 
1482 
2341 
3365 
4899 
6950 
1 0066 
13673 
15062 
17405 
21564 
28220 
39335 
51618 
63863 
06743 
125795 
163616 
189863 
242439 
333793 
361680 
427517 


1 
2 
l 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
l 
1 
1 
1 
3 
9 
17 
25 
35 
50 
69 
06 
110 
154 
209 
293 
447 
663 
1 015 
1625 
2312 
3329 
4999 
7180 
10012 
U 352 
13807 
17163 
22 519 
31443 
43169 
53 764 
73545 
108345 
148344 
168112 
217068 
302341 
337683 
401 077 
527779 


1 

1 

5 

10 
16 
24 
32 
46 
50 
70 
102 
146 
203 
309 
455 
f36 
1116 
1579 
2381 
3557 
5041 
6959 
8735 
10093 
12542 
17533 
. 24323 
34671 
43735 
60148 
69541 
129266 
153098 
192967 
272646 
318331 
371383 
493714 
521970 


1 

1 

1 

1 

1 

1 

1 

1 

1 

1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 

2 
1 
1 
1 
1 
1 
3 
6 

10 
15 
21 
29 
38 
49 
67 
96 
141 
213 
312 
S02 
769 
1086 
1594 
2371 
3282 
4782 
6267 
7231 
9400 
12507 
10384 
27143 
35943 
50145 
71509 
109107 
130393 
1 65706 
239245 
289683 
341 567 
445797 
510871 
519569 


-32.0 

t 

1 

1 

1 

1 

1 

1 

1, 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 


1 

1 


3 
6 
10 
14 
19' 
25 
32 
44 
63 
92 ! 
139 
215 
329 
506) 
699! 
10751 
1493 
2148 ! 
3078 
4185 
5084 
6573 
9190 i 
13604 
20869 l 
26271 
38953 
55873 
92128 
108348 I 
139112 1 
201861 
256339 
305523 { 
414770 
485428 * 
497104 
565579 


alt 


32. 0 
31.3 

30.0 

29.0 

23.0 
27*0 

26.0 

25.0 

24.0 

23.0 
22* 0 
21 .0 

20.0 

19.0 

13.0 

17.0 

16.0 

15.0 

14.0 

13.0 

12.0 
11.0 
10.0 

9.0 

3.0 

7.0 

6.0 

5.0 

4.0 

3.0 

2.0 
1.0 
0.0 

- 1.0 
- 2.0 
-3.0 
—4 . 0 
-5.0 
- 6.0 
-7.0 
- 8.0 
-9.0 
- 10.0 
- 11.0 
- 12.0 
-13.0 
-14.0 
-15.0 
-16.0 
-17.0 

-ie.o 

-19.0 
- 20.0 
- 21.0 
- 22.0 
-23.0 
-24.0 
-25.0 
-26.0 
-27.0 
-28.0 
-29.0 
-30. 0 
-31.0 
-32.0 


ITUDE- 500.0 ENERGY^ 0*250 
-30.0 -28.0 -26.0 


1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

t 

1 

l 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

3 

6 

6 

12 
16 
21 
29 
41 
60 
90 
139 
21 7 
309 
454 
690 
1 001 
1415 
1 993 
2693 
3312 
4542 
6409 
9403 
1480 3 
19921 
28142 
43 061 
70684 
8742 7 
114261 
166379 
228630 
275198 
366577 
450774 
465453 
533 136 
524438 


1 
X 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
X 
1 
1 
1 
1 
1 
1 
1 
1 
1 

1 
1 

2 
3 
5 
7 

1 0 
13 

ie 

25 
37 
59 
90 
128 
193 
280 
4 21 
602 
889 
1215 
1722 
2153 
2766 
4140 
6094 
9538 
14122 
20239 
30802 
51342 
69728 
92355 
135469 
X 94 092 
236527 . 

319109 
411935 
420068 
456537 
504018 
485667 


1 
1 
1 
1 
1 
1 
1 
1 
& 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
2 

3 

4 
6 
8 

1 1 
16 
24 
37 
55 
82 
116 
177 
263 
368 
535 
715 
98 7 
1299 
1 674 
2514 
3679 
6155 
9477 
13644 
22104 
36953 
51102 
7052 0 
105273 
158158 
195131 
266803 
372288 
381367 
447233 
480469 
463800 
496877 


-24 .0 

l 

1 

1 

! 

1 

1 

1 

1 

1 

1 

1 

t 

1 

1 

1 

1 

X 

1 

1 

1 

1 
1 
1 
1 
1 
1 

2 
2 
3 


7 
! 0 
14 
21 
33 
47 
71 
1 00 
148 
2 18 
311 
431 
544 
692 
944 
1429 
2221 
34 78 
6027 
8754 
14176 
23793 
37433 
517 88 
812 77 
129066 
159710 
222236 
329288 
337567 
4005 49 
4493 31 
433762 
470360 
397517 


-22 .0 

1 

1 

l 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

t 


2 

3 

4 
6 
9 

13 
19 
2B 
41 
59 
86 
125 
X 7 5 
Sr 39 
314 
334 
492 
749 
1182 
1986 
3 335 
5276 
6586 
15539 
26075 
36461 
572 10 
96980 
122617 
177063 
282618 
292699 
349641 
414978 
399063 
439856 
385B41 
327923 


- 20.0 

1 
1 
1 
t 
1 
1 
1 
1 
l 
1 
l 
1 
1 
1 
1 
l 
1 
1 
l 
1 
1 
1 
1 
1 
t 

1 
1 

2 
2 
3 
5 
7 

11 
16 
23 
33 
48 
70 
96 
128 
165 
195 
21 9 
333 
537 
99 6 
1661 
2801 
4931 
0429 
1621 3 
23184 
37016 
66189 
91695 
132160 
215139 
249800 
297646 
380427 
362832 
398118 
368773 
311095 
234569 


EL ECTRCNS 

-18.0 -16.0 -14.0 -12.0 


- 10.0 


- 8 . 0 


- 6.0 


l 
1 
1 
I 
1 
1 
1 
1 
l 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
l 
l 

1 * 

1 

1 
1 
1 
1 
1 

2 

3 

4 
6 
9 

13 
19 
26 
38 
52 
£8 
79 
98 
1 06 
1 29 
241 
4 23 
761 
1358 
2497 
4305 
8374 
14178 
22721 
41664 
66041 
56410 
157894 
20*68 2 
24 34 23 
340169 
327647 
3561 10 
351304 
2S5i 36 
269448 
278677 


1 
1 
1 
1 
1 
I 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
X 
t 
1 
1 
1 
1 
1 
t 
1 
1 
1 
1 
2 
3 
5 
7 
10 
15 
20 
27 
33 
40 

45 

46 

47 
76 

156 
279 
548 
1061 
2068 
3786 
7658 
12635 
23811 
42031 
65941 
107544 
164309 
I 95870 
266885 
290777 
310531 
333526 
279292 
240579 
257685 
296.354 


-4.0 


1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
2 
2 

4 

5 
7 

10 
14 
16 
20 
20 
22 
19 
17 
44 
84 
176 
355 
750 
1584 
3144 
6110 
12099 
24242 
3879 9 
68822 
130760 
151252 
206292 
254864 
26AB05 
320195 
260296 
229729 
234098 
27253 1 
252473 


1 
1 
1 
1 
2 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
2 
3 
3 

5 

6 
8 
e 

9 
9 
7 
5 
7 
19 
40 
88 
225 
476 
1134 
2432 
5241 
11099 
22010 
38131 
77086 
110144 
147286 
217920 
221 784 
277546 
245219 
211307 
210284 
240239 
242751 
219378 


1 
2 
1 
1 
1 
1 
2 
l 
1 
l 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 

i 

l 

i 

i 

1 

2 
2 
3 

3 

4 
3 
3 
2 
1 
1 
1 

5 

16 
34 
105 
268 
724 
1812 
4286 
9373 
18670 
40052 
75640 
99899 
258307 
183706 
221344 
230309 
1922 69 
164605 
208774 
233732 
207715 
204534 


l 
1 
l 
1 
1 
1 

1 
1 
1 
1 

2 
1 
I 
1 
1 
1 
1 
1 

1 
1 

2 
1 
1 
1 
2 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
l 
1 
1 
3 

11 
41 
128 
334 
1078 
3126 
7334 
17792 
40232 
64399 
1 02538 
148558 
169345 
217558 
177153 
161911 
176227 
224739 
197485 
1 89966 
205649 


1 
1 
1 
1 
X 
l 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
2 
1 
1 
1 
1 
1 
1 
7 
35 
1 58 
603 
1972 
5032 
16254 
36080 
59472 
103935 
124441 
167948 
162395 
141019 
148666 
185446 
1 86942 
175944 
184170 
217482 


1 
1 
1 
l 
1 
t 
1 
1 
1 
l 
1 
1 
1 
1 
1 
1 
1 
l 
l 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
X 
1 
1 
1 
1 
1 
1 
I 

s 

1 

1 

1 

l 

1 

1 

32 
236 
983 
4495 
14578 
29117 
56206 
91007 
1 15950 
15*712 
123712 
1 22336 
147066 
150211 
163424 
163115 
191868 
1 75G6C 


- 2.0 

1 
I 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
I 
1 
1 
1 
1 
1 
1 
l 
1 
1 
5 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
i 
i 
i 
l 
l 
1 
i 
l 
l 
45 
529 
2921 
11538 
23566 
54225 
75955 
111377 
l 14287 
100544 
113410 
155494 
252962 
144838 
362406 
179721 
148820 


(JtlL 


ORIGINAL PAGE IS 
OF POOR QUALITY 


ALTITUDE^ SDO.O 


ENERGY^ 0.250 


ELECTRONS 



0. 0 

2.0 

4. 0 

6.0 

a .0 

20.0 

12 .0 

14.0 

16.0 

16.0 

20.0 

22*0 

24.0 

26.0 

28.0 

32# 0 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

l 

% 

1 


31,* 0 

1 

1 

l 

1 

1 

l 

l 

l 

1 

1 

1 

1 

1 

1 


30.0 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

l 

1 

1 


29.0 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 


28.0 

1 

1 

\ 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 


27.0 

1 

3 

X 

1 

1 

1 

l 

1 

1 

1 

1 

1 

1 

1 


26.0 

1 

1 

* 

t 

1 

l 

\ 

1 

1 

1 

1 

1 

t 

1 


25.0 

1 

1 

l 

1 

X 

X 

1 

1 

1 

1 

1 

1 

1 

1 


24.0 

* 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 


23.0 

1 

I 

i 

1 

l 

1 

1 

1 

1 

1 

1 

1 

1 

1 


22.0 

1 

} 

l 

1 

1 

1 

l 

1 

1 

1 

1 

1 

1 

1 


21 .0 

1 

1 

l 

1 

l 

1 

1 

1 

1 

1 

1 

l 

1 

1 


20.0 

1 

1 

l 

1 

1 

1 

1 

1 

1 

l 

1 

l 


1 


19.0 

1 

1 

1 

1 

4 

A 

1 

1 

l 

1 

1 

1 

1 

1 

£ 


1B.0 

1 

l 

l 

1 

t 

l 

1 

1 

I 

1 

1 

1 

1 

1 


17.0 

1 

1 

l 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 


16.0 

1 

1 

l 

I 

1 

1 

1 

1 

1 

1 

1 

1 

% 

1 


15.0 

1 

1 
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ALTITUDE; 5QQ KM 
ELECTRONS; E >1 . S MFV 


Inner Zone Model: AE5 (Solar Min) 
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ALTITUDE; m KM 
PROTONS: F>mn. MFV 


Trapped Proton Model: APS (Solar Min) 



ORIGINAL PAGE IS 
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6555 
8 092 
10256 
12880 
13267 
15865 
18324 
2321 0 
28339 
37917 
5555 8 
70159 
121 024 
189416 
200537 
195306 
198081 
208105 
237445 
285563 
344641 
391 202 
482779 
634143 
909350 


1 
1 
1 
1 
1 
1 
l 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
27 
97 
267 
577 
1168 
2115 
3152 
4508 
6054 
7626 
9484 
12674 
14C31 
15989 
18797 
22770 
28367 
36366 
El 128 
73803 
1C9751 
176368 
230118 
225554 
222271 
229326 
252462 
293853 
372841 
433069 
521146 
660708 
6 €2 152 
1130362 


1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
i 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
7 
57 
159 
357 
759 
1541 
2620 
3735 
5137 
6709 
8647 
10758 
13205 
1522 0 
16988 
20 867 
26 40 0 
34403 
46143 
67924 
102620 
150369 
244471 
240478 
242025 
252 710 
273324 
306606 
379119 
477151 
539967 
658992 
695400 
1 269299 
l 337753 


t 

1 

1 

1 

1 

l 

1 

1 

1 
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1 

1 

1 

1 
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1 

1 

1 

1 

1 

1 

i 

1 

1 

1 

1 

I 

1 

1 

1 

22 
80 
2 07 
491 
10 80 
1965 
2897 
4ti90 
54 94 
71 61 
904B 
11709 
12883 
154 64 
19171 
229 85 
30266 
411 36 
57591 
08424 
131578 
211536 
257839 
258555 
262093 
276852 
312718 
373969 
40e7Ol 
560263 
666871 
869368 
1200915 
1 474000 
1567914 


1 
1 
1 
1 
1 
1 
1 
1 
l 
1 
i 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
6 
35 
109 
313 
7 37 
1404 
21 20 
3053 
4182 
5441 
6956 
9059 
11051 
12493 
15570 
20 034 
26590 
36426 
514C2 
74924 
1 12171 
1848 24 
254406 
259792 
267052 
284276 
313211 
377726 
478149 
563962 
681725 
859263 
11 55661 
l 6 OIL 5 B6 
1696895 
1939951 


1 

1 

1 

1 

1 

1 

1 

1 
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1 

1 

1 

1 

1 

1 

1 

1 

1 

l 

1 

1 

1 

1 

1 

1 

1 

1 

11 
56 
20 7 
512 
939 
1558 
2261 
3109 
4043 
5557 
7212 
8440 
10193 
12730 
1540 1 
20515 
28234 
40111 
58805 
94721 
L 48 19 8 
243073 
250158 
259274 
278029 
309649 
359725 
440597 
555115 
653246 
829495 
11 16184 
1589687 
177991 4 
1972650 
24 26670 
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1 

l 

1 

l 

1 

1 

1 

1 

1 

l 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 
1 

2 
27 

1 26 
331 
626 
1047 
1532 
21 05 
2921 
4004 
5 J 66 
6114 
7377 
9209 
11804 
15842 
2 1835 
31097 
48798 
74057 
116589 
199157 
232345 
241015 
259677 
200073 
326400 
410918 
537506 
633219 
704903 
1021400 
1475555 
1803537 
1941963 
2376642 
31550 25 


1 

1 

1 

1 

1 

1 

1 

l 

1 

1 

1 

1 

1 

1 

1 

l 

1 

1 

1 

1 

1 

1 

1 

1 

1 

l 

1 

1 

13 
74 
207 
435 
735 
1076 
1470 
2032 
2761 
3539 
4468 
5377 
6697 
9198 
12245 
16863 
24013 
37715 
57341 
90504 
155129 
209114 
21571 i 
233119 
252416 
295336 
365160 
497367 
505479 
731692 
959891 
1343321 
1 B19689 
1972616 
2278062 
2934 098 
3340223 


1 
1 
1 
1 
X 
l 
X 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
5 
40 
134 
288 
492 
720 
1043 
1347 
1 BO 9 
2463 
3080 
3939 
4886 
6273 
0879 
12197 
16488 
27185 
44067 
69524 
1 19363 
182912 
167190 
202233 
227890 
256959 
310742 
436318 
537029 
651235 
859150 
1209542 
1750318 
1899934 
2209908 
2054027 
3406898 
3548959 
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1 

1 

1 

1 

l 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 
1 
1 
1 
1 
1 
1 
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23 
79 

179 
310 
486 
655 
901 
1277 
1728 
2130 
2544 
3351 
4567 
6036 
8810 
13310 
19512 
31561 
5296 8 
90995 
135975 
157866 
170304 
191304 
225338 
280137 
369334 
473810 
577314 
765989 
1086068 
1612808 
1001494 
2103116 
2642591 
3394915 
3558852 
4045160 
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t 
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-36.0 

-34.0 

— 32«0 

1 

1 

1 

1 

1 

1 

1 
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1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

l 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 
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1 

5 
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1 

4 
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20 

25 

11 

26 

38 

AS 

47 

45 

69 

75 

79 

72 

108 

127 

425 

116 

101 

193 

205 

180 

160 

140 

306 

294 

247 

220 

185 

440 

401 

341 

291 

240 

603 

521 

451 

375 

301 

845 

743 

561 

470 

415 

1135 

897 

730 

649 

553 

138 3 

1133 

1012 

868 

014 

1754 

1478 

1360 

1281 

1162 

2299 

1995 

1889 

1834 

1829 

3118 

2765 

2718 

2901 

2984 

4102 

4294 

4319 

4455 

5047 

5959 

6429 

6662 

7570 

8350 

0V6 4 

9967 

11370 

13133 

13407 

13961 

15998 

19902 

19676 

21091 

22505 

28261 

31213 

31623 

31777 

37569 

46225 

47603 

51150 

498 63 

63653 

71409 

771 24 

67007 

56409 

99227 

105268 

89379 

76280 

67401 

130068 

1 13078 

98323 

68460 

86878 

139872 

124948 

120067 

113991 

1 18644 

156206 

1 47 079 

148300 

156914 

165437 

184442 

190102 

195804 

219503 

231819 

228S77 

251951 

288855 

295494 

312762 

302625 

348244 

35781 9 

398576 

452290 

419471 

442229 

480866 

578344 

694B37 

512885 

569572 

696836 

880619 

1046234 

664689 

819919 

1 052636 

1208757 

1244351 

939414 

1232786 

1408573 

1436738 

1563129 

1404556 

1563404 

1626180 

1791 947 

2198136 

1685131 

1793286 

2075387 

2499627 

2683006 

1976344 

2273782 

2788802 

2928021 

3023255 

2493378 

3132436 

3120437 

3282460 

3650628 

3328537 

3322578 

3568746 

41 61315 

4328102 

3420869 

3783908 

4512505 

45 15716 

4232166 

3981637 

4768705 

4566258 

4353918 

4580590 

5008429 

4622503 

4518374 

4776543 

4530572 


ALTITUDE^ 600. c 


ENERG Y= 0.100 


ELECTRONS 


32* 0 
31 • 0 
30 a 0 

29.0 
£8.0 
£7.0 

26.0 

25.0 
£4.0 

23.0 
22. 0 

21.0 

£0.0 

19.0 

18.0 

17.0 

26.0 

15.0 

14.0 

13.0 

12.0 
11.0 
10.0 

9.0 

8.0 

7.0 

6.0 

5.0 

4.0 

3.0 

£.0 

1.0 

0.0 

— 1*0 
-2.0 
-3.0 
-4.0 
-5.0 
- 6.0 
-7.0 
- 8.0 
-9.0 
- 10.0 
-11.0 
-12.0 
-13.0 
-14.0 
-15.0 
-16.0 
-17.0 
-18.0 
-19.0 
- 20.0 
-21.0 
- 22.0 
-23.0 
-24. 0 
-25.0 
-26.0 
-27.0 
-20.0 
-29.0 
-30.0 
-31.0 
-32.0 


-30.0 

1 
1 
1 
1 
1 
1 
1 
l 
1 
X 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
4 
13 
27 
43 
62 
82 
116 
153 
192 
24 B 
352 
517 
736 
1156 
1879 
3166 
5395 
7998 
13329 
21381 
33825 
41578 
49023 
62602 
85125 
124167 
179721 
243594 
350515 
564334 
896738 
1031742 
1343605 
1851743 
2370076 
,2737184 
3422191 
4137481 
3995792 
4325 214 
4446326 
4187054 


-28.0 

1 

1 

1 

1 

1 

1 

1 

X 

1 

1 

1 

1 

1 

1 

1 

a 

i 
i 
l 
i 
i 
l 
l 
5 
14 
24 
37 
50 
71 
91 
122 
158 
210 
309 
468 
7 33 
1109 
1 997 
3268 
5177 
8002 
12697 
19812 
29437 
34136 
42939 
6C656 
86981 
133661 
180793 
271207 
415529 
719956 
878456 
11C8660 
15958 01 
2121204 
2453987 
3066148 
38 69 310 
3727202 
4102703 
4307813 
4055373 
4330918 


-26.0 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

7 

15 

22 

32 

43 

57 

72 

94 

134 

184 

279 

438 

710 

1 185 
1905 

2 983 
4B99 
7 706 

11868 
19646 
22038 
29726 
3945 7 
60454 
92107 
134122 
200937 
306989 
531968 
702576 
914275 
1 271 117 
1851254 
213815 3 
2696285 
3600198 
3497554 
3601 095 
4138968 
3 896 869 
4156785 
3674575 


-24.0 

1 

1 

1 

l 

1 

1 

1 

1 

1 

1 

1 

J 

1 

1 

1 

1 

1 

1 
1 
1 
1 
1 

2 
7 

13 
16 
25 
34 
45 
59 
79 
1 10 
1 67 
263 
4 26 
7 C 1 
11 25 
1758 
28 72 
4491 
6848 
111 44 
154 60 
18759 
25950 
39211 
62973 
91628 
1351 72 
213477 
374755 
5460 05 
706* 84 
1011320 
1 5835 41 
1785034 
2289595 
33452X6 
31 803 74 
3451259 
3927384 
3690389 
3924419 
35964 06 
3174986 


- 22.0 


1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

2 
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10 

15 

20 

28 

as 

47 
66 
100 
148 
242 
395 
634 
994 
1514 
2518 
4096 
6148 
9634 
12024 
16453 
23126 
30708 
60677 
92741 
149091 
255209 
410923 
532520 
753642 
1217505 
1480514 
1 899249 
2762667 
2902490 
31 35576 
3730413 
3493810 
3699675 
3492398 
309BQ59 
2867193 


- 20.0 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

I 

1 
1 
1 
1 
1 
1 
1 
1 
1 
1 

2 
6 
9 

12 
16 
22 
28 
39 
56 
84 
138 
226 
342 
539 
801 
1368 
2210 
3313 
5128 
7077 
9*37 
13959 
21690 
36889 
50830 
93157 
159839 
299608 
388763 
570819 
911941 
121300 1 
1545586 
2232657 
2590 49 1 
2763492 
3390146 
3284 30 7 
345250 4 
3398X38 
2984103 
2769568 
2730028 


-18 .0 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

2 

4 

7 

9 

12 
16 
22 
32 
48 
74 
123 
a 90 

298 
4 63 
720 
11 63 
1739 
2682 
39 95 
5245 
7596 
11725 
20B39 
33948 
53558 
96001 
160586 
260784 
390420 
614685 
961781 
1202720 
17190 23 
2269134 
2415959 
2920778 
3020335 
3159768 
32859 24 
2891321 
2639483 
2576037 
2870219 


-16.0 —14.0 


1 

1 

1 

1 

1 

l 

1 

1 

1 
1 
1 
X 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 

2 
3 
5 
7 
9 

13 
18 
25 
40 
63 
*01 
158 
236 
365 
598 
896 
1376 
1905 
2829 
3732 
6073 
10084 
18614 
29594 
53014 
99543 
l 81671 
249108 
407200 
735094 
899602 
1304736 
1954516 
2067582 
2444240 
2806866 
2844642 
3189185 
2708118 
2512967 
2422865 
2663891 
2613414 


1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

l 

1 

1 

1 

1 

1 

1 

1 

3 

4 

5 
7 

1 0 
14 
21 
35 
54 
80 
123 
192 
30 1 
4S1 
650 
971 
1341 
1683 
2841 
4630 
8676 
14752 
26692 
49586 
99927 
15594 2 
252735 
450126 
647477 
916599 
1469244 
1738336 
2037582 
2567928 
2566439 
288901 1 
2669209 

23 7940 0 
2257842 

24 6350 9 
2545268 
2363235 


< 12.0 

X 

1 

1 

1 

1 

l 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

i 

l 

£ 

3 

4 
6 
a 

n 
18 
27 
42 
64 
97 
145 
222 
327 
454 
634 
028 
1249 
2036 
3578 
6840 
11880 
24112 
48094 
92160 
146823 
258501 
464950 
634299 
1002916 
1417298 
1624424 
2168506 
2267103 
2476483 
2590377 
2251108 
2096107 
2230 0 73 
2478463 
2288430 
2210860 


- 10.0 


2 

3 

4 
6 
9 

14 
22 
32 
46 
72 
113 
160 
226 
3G1 
395 
457 
757 
1356 
2677 
4568 
9586 
19570 
41186 
7470 5 
130498 
252491 
410218 
630128 
1161441 
1250190 
1649080 
2005777 
2108277 
2520617 
2141967 
1950527 
2006660 
2399210 
2200205 
2093347 
2228269 


- 8.0 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 
1 
1 
1 
1 

2 
2 
3 
5 
7 

10 
16 
25 
36 
52 
75 
110 
139 
170 
191 
247 
469 
088 
1686 
3510 
7310 
16154 
36492 
63281 
123259 
242465 
377163 
663416 
930840 
1221 586 
1775838 
1804994 
21 54479 
2037008 
1812335 
1705191 
2056081 
21 24784 
1988656 
2061869 
2332139 


- 6.0 


-4.0 


2 

2 

4 

5 

a 

12 
17 
26 
36 
52 
67 
80 
92 
92 
117 
25T 
515 
1023 
2248 
5246 
12035 
25509 
54478 
114069 
2 1 1 677 
351268 
701885 
872343 
1217110 
1545016 
1737192 
1970070 
1716909 
1 606574 
176B646 
2057255 
1908733 
1897466 
2104556 
2085235 


2 

3 

4 

6 

9 
13 
16 
25 
3$ 
36 
43 
41 
34 
54 
132 
254 
585 
1508 
3444 
8768 
19027 
42538 
1 01415 
173251 
345466 
6 07978 
79564B 
£302092 
1362837 
1737436 
1646142 
1465904 
1512681 
183SS00 
1836194 
1760062 
1685702 
2095B14 
1652230 


- 2.0 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 

2 

3 

4 
6 
e 

12 
15 
18 
19 
17 
14 
9 
19 
46 
117 
238 
778 
2142 
5522 
13945 
34037 
75466 
156167 
347865 
509182 
770232 
1 103821 
1289549 
1596951 
1336437 
1 269 527 
1467709 
1765357 
1630471 
1680518 
1940377 
1 8486 17 
1683932 


P o 

t? O 

S|! 

W 


JO 

£ 

!> 

It* 


£ 

'v 

> 

O 

H 


co 


MSI 


A_TITUDE= 600.0 


ENERGY— 0.100 


ELECTRONS 


32.0 

31.0 

30.0 

29.0 

28.0 

27.0 

28.0 

25.0 
£4. 0 

23.0 

22.0 
21.0 
20.0 

19.0 

18.0 

17.0 

16.0 

15.0 

14.0 

13.0 

12.0 
11.0 
10.0 

9.0 
Q.O 

7.0 

6.0 

5.0 

4.0 

3.0 

2.0 
1.0 
0.0 

- 1.0 
- 2.0 
-3.0 
-4.0 
-5.0 
- 6.0 
-7.0 
- 8.0 
-9.0 
- 10.0 
-11. 0 
- 12.0 
-13.0 
-14.0 
-15.0 
-16.0 
-17.0 
—1 B # 0 
-19.0 
- 20.0 
— 21.0 
- 22.0 
-23.0 
-24.0 
-25.0 
-26.0 
-27.0 
— 28. 0 
-29.0 
-30.0 
- 31*0 
-32.0 


0.0 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

2 

3 

4 

5 

7 

6 
a 

8 
6 

3 
1 

4 

12 

36 
95 
33 0 
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ALTITUDF: finn KM 
ELECTRONS ; Fy.ZSMFV 

Inner Zone Model: AE5 (Solar Min) 
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ALTITUDE- 600.0 


ENERG Y= 0.500 


ELECTRONS 
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667 
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650 

730 

798 
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695 
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1241 
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1539 
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1501 
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1139 
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1 41 3 
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1641 
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24 06 

2624 

2388 
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1864 
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1341 
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3310 
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1525 

1605 
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3577 
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4997 
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6721 

7007 
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5418 

4083 

4735 
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4694 

-17.0 

2640 

3281 

4018 

4821 

5635 

6748 
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8068 
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5898 
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6375 

— 1 8. 0 

3450 
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8408 
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7543 
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7557 
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8416 

8797 
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5513 

6848 

8592 

9873 

9764 
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9165 

9018 

8963 

9079 

9891 

11062 

11395 

11961 

-20.0 

5786 

7522 

9461 

10025 

10191 

10164 

10246 

10011 

10233 

11122 

11865 
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ALTITUDE: 60Q KM 
ELECTRONS: E>1.0 MEV 

Inner Zone Model: AES (Solar Min) 
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ELECTRONS: F>4.n MFV 

Inner Zone Model: AE5 (Solar Min) 


J'J' 


ALTITUDE 3 600*0 ENERGY— 4*000 

~60.0 -58*0 -56*0 -54*0 


ELECTRONS 

-52*0 -50.0 -48.0 -46.0 


32.0 

31.0 

30. 0 

29.0 

26.0 

27.0 

26.0 

25.0 

24.0 

23.0 

22.0 
21.0 
20.0 

19.0 

18.0 

17.0 

16.0 

15.0 

14.0 

13.0 

12.0 
11.0 
10.0 

9.0 

a.o 

7.0 

6.0 

5.0 

4.0 

3.0 

2.0 

1.0 

0.0 

- 1.0 
- 2.0 
-3.0 
-4.0 
-5.0 
— 6©0 
-7.0 
- 8.0 
-9.0 
- 10.0 
- 11.0 
- 12.0 
-13.0 
-14.0 
-15.0 
-16.0 
-17.0 
-18.0 
-19.0 
- 20.0 
- 21.0 
- 22.0 
-23.0 
-24.0 
-25.0 
-26.0 
-27.0 
-28.0 
-29.0 
-30.0 
-31.0 
-32.0 


1 

1 

1 

1 

1 

l 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

l 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

I 

3 

1 

1 

1 

1 

1 

1 

1 

t 

1 

t 

1 

1 

1 

1 

1 

1 

1 

t 

l 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 


1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

l 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

J 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

3 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

J 


1 

1 

1 

1 

i 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

l 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

L 

1 

1 

1 

1 

1 

1 

1 

1 

i 

1 

1 

I 

t 

1 

1 

1 

1 

1 

i 

1 

1 

1 

1 

1 

1 

1 


1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

l 

1 

1 

1 

1 

1 

1 

l 

1 

1 

1 

l 

1 

1 

1 

1 

i 

1 

1 

! 

1 

1 

l 

1 

i 

l 

i 

l 

l 

l 

3 

1 

\ 

1 

l 

1 

1 

1 

l 

l 

l 

X 

1 

1 

1 

1 

1 

1 

l 

1 

1 

1 

1 

1 

I 


1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

l 

1 

l 

1 

1 

3 

1 

1 

1 

1 

1 

1 

i 

l 

i 

l 

l 

1 

l 

l 

x 

l 

i 

l 

l 

i 

i 

l 

l 

i 

l 

i 

1 

l 

l 

i 

l 

i 

i 

i 

i 

l 

l 

i 

l 

l 

i 

l 

l 

1 
t 

2 


2 

2 


44.0 -42.0 -40.0 -36.0 -36.0 


1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

i 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

X 

l 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

l 

1 

1 

i 

1 

1 

l 

1 
1 
1 

2 
2 
3 


1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

I 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

3 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

3 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

t 

1 

3 

1 

1 

1 

1 

1 

1 

2 

2 

3 

3 


2 

2 

3 

4 


2 

2 

3 

4 
4 


2 

2 

3 

3 

4 
4 


-34.0 


2 

2 

3 

4 
4 
4 


-32.0 


M-380 




ALTITUDE- 600*0 


ENERGY:; 4*000 


ELECTRONS 


32*0 

31*0 

30*0 

29*0 

28*0 

27.0 
26*0 
25*0 
24*0 
23*0 

22.0 
21 *0 
20*0 
19*0 
13*0 
17*0 
16*0 
is*o 
14*0 
13*0 
12 ' 0 
11*0 
10*0 

9*0 
8 * 0 
7.0 
6*0 
5*0 
4*0 
3*0 
2*0 
1*0 
0*0 
- 1.0 
- 2.0 
-3.0 
-4.0 
-5.0 
- 6.0 
-7.0 
- 8.0 


-9.0 
- 10.0 
- 11.0 
- 12.0 
-13.0 
-14.0 
-15.0 
-16.0 
-17.0 
— IB* 0 
-19.0 
- 20*0 
- 21.0 
- 22.0 
-23.0 


-24.0 

-25.0 

-26.0 

-27.0 

-28.0 

-29.0 

-30.0 

-31.0 

-32.0 


-30*0 

1 

1 

1 

1 

1 

1 

1 

1 

J 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

2 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

l 

1 

1 
1 
1 

2 
3 
3 
3 
3 
3 
3 


-28.0 

1 

1 

1 

1 

1 

2 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

l 

\ 

1 

1 

1 

l 

1 

t 

1 

i 

1 

l 

l 

1 

1 

x 

i 

i 

i 

i 

i 

i 

i 

i 

l 

i 

i 

i 

i 

i 

l 

l 

l 

i 

i 

i 

1 

2 
2 
3 
3 
3 
3 
3 
2 


-26. 0 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

2 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

l 

1 

l 

1 

1 

X 

X 

1 

1 

i 

l 

l 

l 

1 

2 
1 
1 
1 
i 
1 
l 
1 
1 

1 
1 

1 

1 

1 

1 

2 
3 
3 
3 
3 
3 
2 
2 


-24 *0 

1 

1 

1 

1 

1 

1 

I 

1 

1 

1 

1 
1 
1 
1 
1 
1 
J 
1 
1 

2 
1 
l 

1 
1 

2 
1 
1 
1 
1 
1 
1 
1 
l 
1 
1 
1 
1 
1 
1 
I 
1 
1 
1 
1 
1 
I 
1 
1 
1 
1 
1 
1 
1 
l 
1 

1 

2 
2 
2 
3 
3 
2 
2 
2 
1 


- 22.0 - 20.0 


1 

1 

l 

1 

l 

l 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

t 

1 

1 

i 

l 

l 

1 

l 

l 

I 

l 

1 

1 

l 

l 

i 

l 

l 

l 

i 

l 

l 

i 

1 

1 

1 

l 

l 

l 

l 

1 

2 
2 
2 
3 
2 
2 
2 
1 
2 


1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

i 

l 

i 

l 

l 

i 

i 

i 

l 

t 

l 

i 

l 

i 

i 

l 

i 

l 

l 

l 

i 

i 

l 

l 

i 

l 

l 

i 

l 

l 

i 

t 

l 

l 

i 

i 

l 

l 

i 

l 

i 

i 

l 

i 

1 

2 
2 
2 
2 
2 
2 
1 
1 
l 


-18 .0 

1 
1 
1 
1 
1 
1 
1 
1 

2 
1 
1 
I 
1 
1 
X 
X 
1 
1 
1 
1 
1 
I 
1 
1 
1 
1 
X 
X 
1 
1 
1 
1 
1 
1 
X 
1 
X 
1 
1 
1 
X 
1 
X 
1 
X 

1 

1 

1 

1 

l 

X 

t 

1 

1 

1 
1 

2 
2 
2 
2 
2 
1 
1 
1 
1 


-16.0 

1 

1 

1 

1 

1 

1 

X 

1 

1 

X 

1 

1 

X 

1 

1 

1 

X 

X 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

2 

1 

1 

X 

1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
X 
X 
1 
1 
1 
1 
X 
1 
* 

X 

2 
2 
2 
2 
1 
1 
1 
2 
1 


-14.0 

1 

1 

1 

1 

1 

1 

1 

1 

2 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

2 

1 

l 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

2 

2 

2 

1 

1 

1 

I 

1 

1 


- 12.0 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 


1 

1 

1 

2 

1 

1 

1 

l 

1 

1 

X 

1 

X 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 
1 
1 
1 
1 
1 
1 
1 

2 
1 
1 
1 
1 
1 
1 
2 


- 10.0 


- 8.0 

1 

1 

1 

1 

1 

1 

1 

1 

1 

l 

X 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

l 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

2 

1 

1 


- 6.0 - 4.0 



1 

1 

1 

i 

I 

l 

1 

2 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 


- 2.0 

1 

1 

1 

1 

1 

1 

1 

1 

2 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 


t 

1 

1 

1 

1 




M ** M M » H* MM •- MH M *-»>- h* »* »*M *4 M 


fti TTTimF: son km 
PROTONS; F.>1. MEV 

Trapped Proton Model: AP8 (Solar Min) 
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ALTITUDE; 600 KM 
PROTONS; E*50, MEV 


Trapped Proton Model; APB (Solar Min) 
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